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PART 1

DECONTAMNATICN CF TARGET VESSELS
Bt e %\kﬂ-)f

1, As & redult of Test Able on 1 Tuly, no extensive deposit of
long Life radicactive fission procucts or alpha emitters was found an
the target vessels. Radi cactivity existing was induced type and was
of very short half life. Withinza period of twenty four hours afier
fission of the bownmms@,@,tm: roitted reocqupetion
of SETV.Vine argeLs, with the exception of concrete barge YO-160,
withool Tadiolom 6l FaZaTa. COLSEJuently no ST BN E T AL on catar-
ge_t"x’.r'é'ﬁs@'ﬁ’is‘r‘égmtad.

2, Consideration of radiclogical conditions which might be ex~
pected subsequent to Test Baker led to the conclusion that the most im-
portant effect from & rediological stg_q@pointprobap}gm‘g__be contam-
inaTion of the lagoon waters, The conaitions experienced in Test Able
andhad & Close perallel in the previous three fissions, but the under-
water burst was an entirely new phenomencn without precedent. A
complete organization cf perscnnel and instruments was set up to

study and record the radiclogical conditions produced in the lagoan

as a result of both Able and Eaker fissions. This organizetion initially
did not include, however, the gathering of complete scientific data con-
cerning radiocactivity on the target vessels.

3. It was recogrnized prior to Test Baker that (a) there was a pos- b
sibility of considerable fali-oul of racioactive matier from the cloud "
of erdﬂbe Fe ng;ﬁt@,fpﬂamr’ﬁ;_(ﬂ_{wave ap-
proaching one hundred feet in height at the center of the array would '),(>
dash large amounts of water against the target vessels. As a result

of these two effects it was concluded that radicactive matter would be
retzined in undrained pockets about the weather decks of the targe®

ships and that some would enter the interiors of the ships through

vent ducts, stacks and cther openings. In order to minimize this effect,

all target vessels were secured as for heavy weather and temporary
closures provided as practicable for openings caused by Test Able
damage. Also, canvas COVETS WEre provided for stack openings, vent
terminals and other openings not equipped with adequate closures., AS

a matter of safety and informationy initis] boarding teams also were
instructed to note particularly the radiation conditions existing in-

pockets where contaminzted water might collect. It is of interest to

- v re——y PR™ v — - - A0 = 30
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note at this point that the initizl boarding teams were constitutegd pri-
marily as a safety organization, with immediate damage and techrical
cbservation as a seccndary function, Radiological conditions prevail-
Ing on the terget ships were, at that time, of immediate interest 1o the
Director of Snip Mzterial only insofar &s they related to salfety of per-
Sonnel rebeoarding the ship and in what respects they might impede re-
boarding, instrument recovery, renabilliation and complete damzage in-
spection of the targets.

4, The lagoon was reentered by the Director of Ship Material (in
RECLAIMER) with vessels of the Salvage Unit (TU 1.2.7) in which
boarding teams were embarked. It wzs found, as expected, that the
lagoon waters were much more highly radioastive than afler Test
Able, T our vessels (APA'S) in the Southern Siring and one vessel in
the southwest string could be approached and reboarded, as the water
in thelr vicinity and the Ships themselves were clear of radi cactivity.
Access to the remainder of the target array, however, was denied be~-
cause ¢f the high levels of radicactivity in the water, Some of the out-
€r vessels were appreached for short periods. It was found that every
vessel appreached showed from a distance, levels of radioactivity which
would permit boarding for cnly short perieds - generzlly less than an
hour. Cn Baker plus one and Baker plus two it was possible to ap-
preach Hughes and Fallon, but both vessels were radicactive to the ex-
tent that taking them in tow for beaching required fast work. The fore-
castle of HUGHES, for instance, har lerancetime of ahont eToat
minuies. As the radi aClivity in the lagoon decreased, it was possible,
on ' E&ker plus two and three, for the Director of Ship Material in
RECLAIMER to survey quickly all farget vessels from about 50 to 100
feet distant. Every Ship, except those poted Dreviously, h=d high
radicactivity levels wilh the excepion of CONYNGHEAM and CARTERET

- at tHE T oI e West 00 Souwest sirings, both of which had low levels,

£

5. Since the nature and extent of contamination of the targets was
completely unexpected, no plans had been prepared for crganized de~
contamination measures, It was immediately recognized that the fun-
ctions of the Technical Director and the Director of Ship Material in
the Cressroads Tests could not be completed without inordinate delay
unless a means of decontaminating the ships expeditiously could be
devised. The Director of Ship Material assumed the initiztive in con-
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ducting preliminary tests, after conferences with the Radiological
Safety Section, to determine whelher the contzminating material was
subiect to remgval by any simple and rapid means utilizing meaterail
end equipment readily available.

6. Observations subsequent to Test Able had revealed that pCois
of water found on target ships were somewhal more radicactive than
surrounding deck areas. It was therefore concluded that water mighi
tzke up some of the radicactive materials in sclution. Conseguenuy,
on 27 Jwy some of the fire fighting vessels of the Selvaee Unit (TU 1.
2.7) were employed to wash down with salt water HUGHES, which had
been bezched in radiologically clear water. Afier 2 wash down cf atoul
two hours’ duration, radiation readings taken revezled thzt the inten-
sity had been reduced about fifty percent. A second washing under
similer conditions produced nc further substantial reduction. Since
the radiation rezdings now were 2.6 R/day on the forecastle znd 28,0
R/dayon the stern, 11 was obvious thet Scme suppiementzry generzl
colEEaTEL oa Te oval was required even to permit reboarding for
limited periods.

SLeC Prrioe:

7. The next step in the experimenial removal of radicactivity was
to try application of Foamite to the surfaces since abundant supplies
were available in the area. Foamite has a scapy appearance and con-
sistency, and it was hoped that it might have & detergent action with
respect to removel of radicactive msaterials., Fozmite was applied by
Szivage Unit Vessels to HUGHES on 27 July and incompletely washed
off with plain salt water. In areas where washing had been thorough, 2
resurvey indicated that the radiation intensity had again been reduced
by fifty percent. Ancther application of Foamite was then made to
HUGHES and allowed to remain overnight, The following day (28 July),
a thorough wash down with salt water, again using the Salvage Unit
Vessels’ fire fighting facilities, once more reduced the level of acti-
vity by fifty percent, The maximum readings at this time were 3.0
R/day port, and 8.5 R/day starbcard, with an average of about 2.0
R/day on the main and forecastle deck levels, The high rezding on the
starboard side was considered attributable to the fact that the beached
location of the ship allcwed use of monitor nozzles only on the port
side in washing, whereas portable pumps in an LCM were used fcr

the starboard side wash. The reduction in readings obtained was
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most encouraging and, although much of it was due to natural decay,
there was no doubt thai considerable accelerztion had been produced
by the processes being used. This fact was further berne out by the
differences between the radiation intensities on the port and star-
bozrd sides as menticned. As a2 result of these experiments, it was
felt that, pending development of betier methods, washing and fozmite
applicetions should be made in accerdance with a prepared achedule
as Soon a5 practicable and as consistent with considerations of sal-
vage operations, recovery of instruments znd the vzlue of target
vessels as technical specimens. It had been found from experience
in the period since Test Baker that water slightly contaminated
tended to deposit its contained radicactive materizls on surfaces

of systems and equipment exposed to sea waler and in marine
growihs on underwaler bodies of operating vessels. It was there-
fore necessary to wait until the szit water surrounding the target
vessels was radiologically clear before proceeding with the wash-
ing. It was alsc obvious that the washing methods developed were
not by any means a complete nor a wholly satisfactory sclution to
the problem and that further study was imperadve.

8. On 27 Jwy a conference was held with the Paderegical

Safety SETUCL 17 wiACh W€ neea ipr developing 2 satisischiory method
of FErid removel of Tedicactive materials irom the tergets was em-
phZsizec, It Wit TeqUESlEn that 2 detatled study be undertzken im=
mEdiately to evolve a suitable method. In respense to this request
various sampies of conteminzted equipment were selected for can-
duct of specizl tests by the Radiologicel Szfety Group. The obiects
were blasted with Soft grits such as ground corn cobs, coccanul shel-
1s, rice, bzrley, ground coffee, rice hulls and sand using & diesel
driven air compressor rated at 315 cu, ft. per minute at 0 psi.,

and introducing the material through a simple educter arrange-
ment. The specimens treated included eleciric lanterns, copper
pipe, a plastic coffee meker, angle irons, aluminum angles and
sheets, a brass boat hook, junction boxes of brass and bakelite, a
brass shower drain screen and galvenized steel plate, The follow-
ing were the findings of the tests:

(2) Peinting over the surface produced no reduction in
activity since the radiation was primarily gamma.
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(b) Blasting copper pipe with grain rice reduced aClivity W
one-hzlf, bul complete removal could be achieved only with saud,

(c) Pzinted cbjects cowld be partially decontaminaied by
blasting with cefiee without injury to the surface, but compleiy de-
contzmination required removal of all paint,

(d) Radiztion intensity from & brass castng which was
porous from dezincification was reduced from 4.5/R to 2,0 R/24 hrs,
by blasting with rice, but further treztment with rice or sand fziind 17
yield additionz! results,

(e} Brass surfaces could be decontaminzted with nitric acid,
There findings showed that radicactive materizal could be removed ircm
surfaces by wet sandblasting, or partially by blasting with varicus scit
grits. However, these measure are not suitable for generzl deccntam-
ination of a target ship in the field and their usefulness was restiricied
primarily to clearing locsl areas.

8. The Director of Ship Mzterial made & small scale labcratory
study on 28 and 23 July to investigate the possibility of decontemin-
ating by use of various materials aveailable locally or rezdily cbtzin-
able from Pearl Harbor. The possible methods of removal of radic-
active materizls investigated were (a) detergent action by soaDd pow-
ders, lye and volatile naphtha; (b) dissclving action by acetic, hydrod-
loric and sulphuric acids; () absorptisn by flour, cornstarch, acuatsd
charcoal and sandblaesting, The first results of the investigation ra-,
vealed that the source of the radicactivity lay in the collection cf radio-
active materials on or in wood, paint coverings on meial, and on rougn
and rusted metal surfaces. It alsc was noted that radiceclive malerials
were retained to a remarkable degree by all exposed crganic materia’s
such as canvas, life rafts, manila line, swabs, brooms, wood decks and
the like, and all exposed items of these materials observed were very
heavily contaminzted., AL of the reagents listed above were tried on
pzinted wood, -steel and canvas suriaces. None was sucessiul in the
removel of the radicactive materials with the exceplion of 8 prolonged
washing in a five percentsolution of acelic acid solution. This process
was not suitable for expeditious mass application to the target <hips Ty
methods known at the time, The cther reagents accomplished reducion
of radicactivity only to the extent that they actually removed the paint
or surface corrosion. _ ' -
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10. On 28 - 30 July a series of experiments on a larger scale was
conducted supplementing the laboratory studies, A vessel of the
Szlvage Unit sprayed exposed suriaces of TUNA first with diesel oil
znd later with a solution of lye and bciler compound. Each application
was followed by a thorough washing with plain salt water. The diesel
oil produced negligible results, but the lye and boiler cormpound sol-
wion reduced the average readings immediately by aboul sixty-six per-
cent. The szame soluticn on SKATE produced very pocT results, but a
lerge poriion of the superstructure of this ship was missing as a re-
sult of Test Able and most of the remalning surfaces were painted with
black plastic or bituminous enzmels which were not affected by the lye
soulution. The application of lye anc baller compound on TUNA had re-
moved a considerzble propertion cf the paint from exposed suriaces.
Both the laberatory and large scale experiments of 28 = 30 July thus
clearly indicated that the most practicable means of early decontamin=
ation of the target vessels lay in the use of a mixiure having detergent
qualities strong enough te remove outer layers of pzint. The problem
remaining was to develop techniques and procure the necessary mater-
ials and equipment to accomplish this end.

11.  The method selected for the actual removel of contaminzated
materizls was based on the reduction of radiation intensities by use of
wholeszle washing processes until levels were reached at which inspec-
tion and instrumentation personnel and small groups of ship’s force
could remain aboard safely for periods of at least two hours. Ship’s
personnel in relays would then apply detailed scrubbing, abrasive and
paint removal action as necessary {o reduce the radicactivity suffici-
ently to premit continuous habitation of the ships. It was alsc an urgent
necessity to remove animals to obtain instrumentation records ang to
proceed with post-technical inspections. Some vessels required re-
bozrding for pumping out flooded spaces, Appropriate instructions as
to procedures to be followed, clothing to be worn and detailed safety
preczutions were promulgzated to alt target ships. In additicn, neces=
sery personnel were informed as to the methods to be used and the
hzzards involved, by conducted demonstrations to school ships’ crews
in the operztions to be followed. Detziled instructions issued by the
Director of Ship Mzaterial are included with Appendix IV.

UNCLASSIFI
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12. Briefly, the program consisied cl the {ollowing steps:

(2) Ship thoroughly washed down with plain salt water.

(R) Radiological moniter, DSM represemative and ship’s ferce
reoresentative board ship, meke guick preliminzry survey of radic-
logical conditions and note particularly hazzrdcus areas. Eoarding
pariy togethier with Commanding Officer of salvage vessel formulate
plan of action to proceed with decontamination.

{¢) 1f conditions permit, ship’s force working party boards ves=
sel, removes all exposed crganic malerials, working in relays as
recessary to avoid overexposure. lf radialicn intensities still pro-
ribit this action, paint removal mixiure must Hrst be zpplied as be-
low,

(d) Prepare paint removal mixture of 450 1bs, lye, 800 lbs.
boiler compound and 75 lbs. of cornstarch with sufficient water to
produce 1000 gallens of mixture., Lye a2nd boiler compound are
added gradually to 500 gallens of water, mixed and dissolved. Corn-
stzrch is mixed separately in a thin suspension and added graduslly
to produce smooth suspension. Fresh water is added to produce
1000 galions. Batch is heated by steam hese until starch swells and
boiler compound dissolves completely, The mixture is applied by
Chrysler salvage pump taking suction on tank and discharging
through 1 1/2" fire hose with all purpose nczzle or 1og nczzle with
zpoplicator. All painted surfaces of the tzrget vessel are thorougnly
coated with the mixture. After an interval of about two nours ship
is agzin hesed down vigorously using monitor nozzles witn maximurm
force avzilable to remove all pcssible paint, Care is exercised to
leave no gaps and to sweep all paint chips clear frequently by use
of the hose in order to minimize transfer of contaminaiion to other
surfaces.

(e} Following this process, target vessels are again re-
bozrded by the DSM rejresentative with a monitor, Radsafe repre-
sentative and a responsible officer {rom the target vessel. The gen-
eral radiation level is checked at this boarding tc ascertain whether
the vessel is not safe for small working parties is relays to apply
detailed decontamination measures. All spots remaining highly

Page 9
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radiocactive are noted and the source of the excessive radiztion deter-
mined if practicable, If the spots are too exiensive and apparerily the
result of gaps in the paint remcval process, it may b2 necessary tc re-
peat the applicable steps in the paint removal procedure to reduce the
activity of the recalciirant areas, 1f, on the other hand the vessel is
Getermined to be safe for working periods of four or more hours, de-
tziled decontaminaticn measures by the ship’s force can proceed.
[N

(f) For prosecution of detziled decontaminztion procedures,
a1l radioiogical dangers when found are marked clearly and if neces=
sary roped off to keep personnel at a safe distance., Monitors are
present at all times to snsure that personnel do not remain on tne
ship beyond tolerance hours set, Detergent mixtures similar to those
used for the gross decontzminztion are applied to peinted surfaces re-
meining above tolerance for continuous habitation. Long handled
scrubbers, holystones, and other similar devices are used to scrub
the surfaces, and any available means of alding the mixture in the re-
mcval of pzint, rust, scale and the like are resoried to. Each oper-
ation is fcllowed by a vigorous, plein salt water hosing to wash all
removed contaminzted material from the ship, The processis re=
peated several times in affected areas until tolerance limits for '
continuous operation are attained.

13. General wzshing with salt water and application of this formula
carried out during the period of the 2hove investigaticns in accordance
with a2 pricrity list as socn as the water around each of the invelved
vessels becarme clear; the use of foamite was abandcned as being less
efiective, Detziled decontamination by ship’s force in accordance with
the instructions promulgated by the Direcior of Ship Mzaterial was com=
menced at cnce on the lighily ¢ontaminated vessels such as CONYNGHAN,
WAINWRIGHT, CARTERET and SALT TAKE CITY. Meanwhile ten
vessels of the saivege vmt (I'U 1.2.7) were outfitted to carry out the
gross decontamination of other more heavlly contaminated targets by
applying the detergent mixture. This outfitting was completed on 5
August, Five ADA’s, BIADEN, CCRTIAND, FILLMCRE, GENEVA
and NIAGARA, not exposed to the radicacuve faIT-CUt, REQ Decl
clerrentrEaer-DayTThHesSe VesSelS WeTe retorded immeadiately
sha sccompiisned local decontamination by scrubbing with scap and
water and washing down sufficiently to obtain radiological c.earance

for complete rehabilitation.
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14, The application of the new gross deconlaminiticn maealire:s
progressed very satisfzctorily in spite of many handicaps. Decon-
tamination by ship’s force was begun on the fcliowing terget versels
in addition to the five APA’s which had already been clezred as

stated above:

13

SALT LAKE CITY (CA 25)

NEW YCRK (BE 34)
NEVADA (2B 36)
PENNSYLVANIA (BB 38)
PRINZ EUGEN (X 300)
CARTERET (A T4 70)
WAINWRIGHT (DD 419)
CONYNGHAM (OD 371)
MUGF CRD (DD 389)
WILSQN (DD 408)
PARCHE (SS 384)
DENTUDA ’SS 335)
TUNA (SS 203)
SKATE (SS 305)
SEARAVEN (SS 196)

Appendix ] contains detailed reports of procedures fcllewed cn several
representative ships,

15. The accomplishment of the gross decontamination measures
involved many practical difficulties and many hazards. Greszt care
was necessary to insure that the length of time during which the
salvage vessel might be alongside the target without cangerous ex-
posure was not exceeded. It was, of course, highly desirable fcr the
szlvage vessel actually to put a line over to the target vessel to in-
sure an effective treatment of the target, but some targets were
radicactive to a degree which prohibited closing to less than fifty
{eet except for very limited periods. Great care was necessary
also to avoid washing contaminated materials into the target ves-
sels. In addition it was necessary to skip entirely certain areas
around open hatches, large air intakes and other openings to pre-
vent introduction of large volumes of water and paint remcval
mixture into the ship’ interiors. Aside from all this, the paint
removal material itself, containing large quantities of lye, was

. Page 11
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hazardous to handle. Protection of personnel against both chemical
and radicactive hazards was of paramount imperiance during these
operations.

186. The work required by ship’s force decentamination was laber-
jous and largely manual; it required considerable time and hazards
were invelved from the standpoint of both radiological considerations
and danger of injury in handling paint removal mixiures prescrited.
In the course of the work, decontarminaticn of svecified areas of steel
decks was attemrted by use of scrubberswith srong solutions ¢of first
acetic, then hvdrochleris acigds follpgwing ezgh serubting wiih a
thorough wash with szl water. The supericrity of this process over
scruccing with plzin salt water was not suififiently marked to justify
sdortion. In view of later information and experience, however, it is
considered that because the areas so treated were small and sur-
rounded by large masses of radicactive material, the readings ob-
tained were indicative of the general radiation level cr ““background’’
of the vicinity rather than the condition of the treated surface. How-
ever, general acid application was not developed into a practical
method. Attempts were made to reduce the activity of woed decks by
holystoning with sand, lye and boiler compound cn SALT LAKE CITY
and NEW YORK. NEW YORXK’s decks showed censiderable acceler-
ation over natural decay rates, but SALT LAKE CITY’s indicated no
improvement. The lack of success in the latter case is considered
at least partially attributabdle to the fact that adjacent painted steel
surfasces were being decontaminated simultaneously and, as & re-
sult, contaminated water was being washed over the wood decks al-
most constantly. Also the ship’s general radiation level undoubtedly
obscured the actuzal results.

17. DMWMMPEJMM,-Q&P
ate measures were reqnirag to orotect personnel against radiclogical
Tazards. In addition to providing mopiiors on all ships at all times
that personnel were aboard, rubber boots and rubber gloves were
necessary since shoes and cloth or leather gloves are quickly contam=
inated, and the fiSsion products attaching themselves are most diffi=
cult to remove even by laundering., All persenuel were reouired to be
fully clothed at all times and to take showers and change clothes after
each operation. AL clothing worn was raquirec to be launaered after

UNCLASSIFIED
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each day’s work. Special change facilities and showers were Set anlzic

- L) s .
for this purpose cn the target ATA’s which had been cleared. Special
laundry facilities were s1so designated for wzshingthe contamirnaled
clcthing in order to avoid contzminzting general laundries. Even with
the most elaberate preczutions it was necessary to exercise cocnsiznt

. L) . a1

vigilance 1o insure that 2l] personnel were safeguarded adequately, Ir
spite of all handicaps, hewever, the work proceeded very saztisfacterily.

18, Cn 9 August, the Director of Ship Mazaterial requested the Radio-
logical Szfety Cfficer and the Commander Target Group to visit srips
on which ship’s force were employing the detailed deccntaminaticn
procedures. During that inspection, samples of materials were oo~
tzined from areas of the wardroom of PRINZ EUGEN for which geiger
counter readings showed raWnsiﬁes syfficiently low tc per=
mit extended perscnnel exposure without denger of injury. Ananzly-
ois of the Samples revezied the presence of alpha ermitters which were
not detectable with the monitoring instruments in use at Bikini. EFur-
ther investigation showed probzable wideSerf the alphaa
emitier in the target area even in spaces not obviously ccntzminated.

SITRETo e.ona cetectors for general field use were ZVELIZDlE 2NG the
alpha emitiers are one of the most poiscnous chemicals known, their
presence was considered a serious and indeterminzte menace to per-
sonnel exposed for indefinite periods of time on contaminated target
vessels without specizl complex protective equipment and trained
personnel to detect the zlpha emiiters. A conference was called by
the Task Force Commander on 10 August to discuss the matter. AS
o result of this conference, continuation of detailed decontaminztion
was considered unsafe under the existing conditions, &nd 21l further
decontamination work on the targets by ship’s force was ordered
discontinued. Subsequently, all further work on these vessels by
Task Force Personnel was limited to recovery of instruments, limited
surveys, salvage work and preparations for towing from the area.

19, Tt was unfortunzte in many respects that the deccntamination
procedures instituted had to be discontinued as a result cf the in-
vestigation requested by the Director of Ship Material on 9 August.
1t is fortunzte, of course, that the an=1ysis of remaining products
was made since the facts revealed thereby precluded the possibility
of exposing large numbers of personnel to a hazard nct detectable
by instruments at hand. However, the planned procedures of pre-

— .
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liminary decontaminstion by spraying and washing from szalvage ves-
sels close aboard, followed by short clean-up and monitoring of upper
decks, with thorough spreying end washing from alcngs;de as neces-
sary, and finally, cetaled decontaminztion by the ship’s crew were
not carried out for a sufficient period to permit proper evsluation or
determination of ability to reduce levels of radicactivity to acceptable
tolerances by these methods, Even if this had been possible, the re-
moval of alpha emitters would still have been a problem not suscept-
ible to field solution.

20. In order to appraise the value and efiectiveness of the de-
contamination procedures that were used on the surfzces of the tar-
get vessels, it is necessary to exzamine briefly the nature of the con-
tarminztion existing. Post- ‘fer investigation revezled that about
fifty percent of the totzl radic ezl uced by the ex-
plesion remszined in the waters of the lagoon. Readings takern at very
e2¥ly sizges Showed thet invariably tne largest part of this material
was depoesited on the surface of the water and very little, if 2ny, was
present near the bottom. This means that most of the contamination
resulted from the base surge, the following wave and then the rain
and spray fall cut which covered the bulk of the target area for 2 con-
siderable time after detonation., In the cloud resulting from the ex-
plosion there were in addition to the fission products, undoubtedly
elements from the sea water which had induced radicactivity, the
most important being sodium. The materials were rained down on
the ships over a wide area and upon eveporation of the water were
deposited on the suriaces where they fell, Large quantities ¢f highly
radicactive corzal and sand also were deposited on the ships, The
area affaptes extended from about 1890 yards upwind o mare than
4000 yards doewnwind and abopt 3000 v=rds ¢rosswind. All but nine
of Tre terzet vesce.s in the array ware heevily contaminzted by the
rain and spray. Most of the water deposited ran ofi the ships and
STE Variztons as existed in degree of contamination were pro-
bably due to the characteristics of the design of the ship, its age and
the condition of the exposed surfaces rather than its distance from
the center of fission. It is also possible that the rain was at an
elevated temperature and tended to penetrate and scften the paint as
well as deposit itself on the surface. The concept of contaminaticn
by the *‘ base surge’’, or wave of vapor emanating {rom the center
cf fission, is as yet imperfectly understood. More study of this
phencmenon may modify considerably some cof the above assumpt-
ions. The retention on the sur’aces also was aided by ion-ex-
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change since the long lived fission products deposited in Seawater are
known to be largely polyvalent cations which would displace easily the ~ =—
monovalent sodium and potassium calions which would nermally be pre-
sent on paint, rust, scale, aigae and similar surizces exposed con-
stantly to sea water and known to have a high ion-exchange capacity.
Turtlier, the fact that fission products were present in low concentra-

tion and submicroscepic form, even though the sclutions were highly
radioactive, aided the exchange absorpiicn of the products,

1, Acecurate evaluation of the decontamination measuresS instit-
uted is very difficult to make because of unreliability of insiruments,
the irregular variation cf readings and the lack of uniformity in metn-
ods of reporting radioactivity. Also, datz are incomplete since maly
of the ships were too highly radicactive to board prior to first gross
Cecontzmination. Probzbly as a result of jon-exchange as discussed 7
above, all rust, dirt, locse paint and organic materials tended to hold ~ L
the contaminztion and became much more highly radicactive than ',
clean, well drained suriaces, The injtial washing process removed -
much of the material of this type, but probably did very little, if any-
thing, toward removing imbedded or attached ionized radicactive mat-
erials from surfaces remaining. The lye-bailer compound - starch
mixture developed for the purpose was designed to have a cetergent
action and to remove the outer paint layer and the attached or imbed-
ded radicactive materials with it. It is significant to note that the pro-
cesses used were effective only insofar as they accomplished this
function. It was found in the short experience gained that difficulties
of application on the large scale required also prevented better resulis,
Furthermore, there was the necessity for haste in order to complete
the Director of Ship Material and Techniczl Directer missions, and to
avoid retaining any of the Task Force in the lagoon under undeter-
mined conditions of exposure moere thana minimum of time. Some cf
the contamination was transferred to under surfaces, corners, sScup-
pers and drains and resisted removel by the methods in use. The
procedures adcpted did not have a pronounced eifect on woed decks,
canvas or unpzinted surfaces. The abrasive scrubbing with sand and
holystones was successful to some degree on wood and bare sur-
fzces insofar as it removed the outer and more heavily contaminated
surfaces. There is some doubt as to the efficacy of the holystoning
on the decks, however, as it appears that some of the activity re-
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moved was re-transferred to the cleaned surfaces in the azcsociated
washing and that one effect may have been to drive the radicactive
material in deeper. ' '

22. The gross decontamination by Salvage Unit vessels from along=

side was fairly successful in cleaning the ship as a whole and also in
concentrating on limited areas. The higher strucwres of tie targets .

were difficult to reach to apply the paint ¢ removal mixture. Further,

this mixture did not loosen the paint to 2 sufficient degree to permit
removal by ordinary washing but required the full force of & stream
from & monitor fire-fighting nozzle to realize good resulis, Zecause
of tnis fact, removal of pzint from most of the upper decks of target

vessels was incomplete since the monitor nozzles could not be brought

to bear forcibly by reason of height and screzning of the areas by
splinter and weather shields. That the work was generally efisctive,
however, can be illustrated by a speclfic case such as the ERACKEN.

This vessel received a complete gross decontamination, but no ship’s
force work was accomplished. Cn boarding to remove animals on 27

bt et Pt

a coal of foamite on 31 July and washed the following day. Ths ship
was again washed down on 3 August and on completion of this treat-
ment showed an average topside reading of 1.7 2. Cn 6 and 7 Aug-
ust the ship was sprayed with paint removal mixture and after
washing doun showed an averags reading of 0,3 R./24 hours, and an
elapse of two more weeks would have been required for the average
intensity of radiation to have reached 0.3 R/24 hours by natural de-
cay.

and 28 July, the averags geiger CO@A@WD&@ main
ang superstructure decks was 11 0 r/29nours. The ship was given ~

23. Tt is regrettable that necessary procedures were not estab-
lished for obiaining more accurate ang detailed information as to
conditions of radioactivity existing on target vessels both before
and after decontamination. Pressure of time and limitations of
facilities, instruments and personnel available, however, precluded
the achievement of this goal. Much also can be ascribed naturally
to the lack of information and realizaiion of the conditions to be ex-
pected. Consequently, it was impossible to plan for them, which is

“to be expected in the first experience with a phencmenon of this mag-

nitude and scope. The decontamination measures adopted as an €X-
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pedient after Tezt Laker, 2ithCugh uccessiul toa certain extent in
the limited application they roceind, poevealed conclusively that re-
moval of radicactive contamination Ci thz type encountered in the tar-
get vessels in Test Baker cannot be accomplished satisfactorily jor
wartime application from the standpoint of timo and effort with #tand-
ard equip{nent now readily available, The measures emploved, how=
ever, were effective enough to permit rerroval of instruments and
{nstrumentation records, technicz) inspaction of the vessels, removal
of animals and salvage operations. Otherwise portions of the Tarx
Force would have been delayed in the lagonn for one to tao mentit,

24. The following progrerm of furiier action in radisiscicel dwcci-
tarination investigation and developraent was clearly ingicated 25 2
result of the early experience with Crossroads targeis:

(2) Extensive study and analysis to detarrrmins the exact natire
of the contamination resulting from Test Baker,

{(b) Broad research to dovelop satisfactory methods of large
scale deconizmination of ships.

(c) Careful study of surface characteristics with resoect to
radioactive contamination and research to develop suitable curfz2co
to minimize contamination.

(d) Appropriate education of naval personnel in matisrs of
radiological hazard and insiruction in methods of decontamination
when developed satisfactorily.

(e) Necessary design changes in ships to reduce contamin-
=tion and its effects and to facilitiate removal of such conlamination
as cannot be avoided.
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PART LI
DECONTAMNATION OF NON-TARGET VESSELS

1. AS stated in Section I above, it was noted soon after Test
Baker thit the radiczctive fission products were absorbed rezdily by
rusty, porous and sczly surfaces loose paint, marine growths and
algae. This fact was demonstrated forcibly on the lightly contamin-
afeﬂ tarcet APA’s, which showed considerable rediation intensilies
on the outer shell m the vicinity of the waterline. The radiocactive
MEETial s WereSodge T IO CE( entirely in the marine growth and rust
achering to the shell. These vessels using ordinary paddle type bot-
tom scrapers removed as much as practicable of the growth in the
waterline area and thereby reduced ¢onsiderably the amount of act-
ivity in that vicinity. Theynext proceeded outside the lagoon and
steamed at high speed for a period of about 24 hours. The erosicn

f the water incident to this steaming resulted in a further reduct-
ion by about fifty percent. Continued steaming did not result in
additional reduction of activity, however. Upecn return to pert,
GENNEVA wire-dragged the entire bottom using hogging lines and
walking them down the length of the ship. This operztion resulted
in reducing the radiation levels inside the ship in the vicinity of the
shell to tolerance limits for continuous occupancy.

2. After re-entry of the nonstarget vessels tg the lagoon, the
sare tenuency of radipactive mmaterials to adhere to the outer shell
betW THE WETETIine Was observed. 'The conditions here were ideal
{or O ERUHENSE and athough the water itself showed intensity of
radioactivity at and near the surfzce of only about .01 R/dzy, the
active matter was abscrbed so efficiently irom the lagoen waters
that within 2 period of three days several of the non-target vessels
began to show geiger counter readings of greater than 0.1 R/day of
gamma radiation inside the hull in the vicinity of the waterline.
Consequently, these arezs became unsatisfactory for cantinuous oc-
cupancy. In addition, salt water lines and salt water systems con-
tinuously circulating lagoon water in firemains, condensers and
evaporators began to show increasing gamma radiation readings on
exterior surfaces to the extent that certain areas adjacent to these
systems were in excess of tolerance. A potential hazard to personnel

v - —
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stznding watches near this equipment was apparent if vessels wer
permitted to remain in lagoon areas contaminated to any appreciztle

degree.

3. Upon discovery of the radiological conditions prevailing znd
\re cohstant increase in contamination being suifered, a4 nen-tzrget
vessels and those target vessels which hzd hesn clezred gere moved
to TFe scueesiern porden of the lacoon, where the waters were

= - o =s —_ - -
ciear, toawiine ach ST oT netural Gecay and dispersicn of activity
by tides and currents in the normal anchorage arca. Meznwhile, it
was rezlized that wherever algae, Tust, sediment and calcareous
marine growths on the ships’ hulls or in the ships were expcsed to
rediozctive materizls in the water there would be an ever increas-
ing absorption of the maierizls taking place. Furthermore, the
action of evaporators tended to deposit this material in the scale aon
the shells and tubes, indicating that radiocactive elements Were gither
in solution or suspension in the waters of the lagoon. The removal of
scale by manual methods therefore became a hazardous matter, be-
cause of the high gamma and beta radiation intensities encountered as

2 result of this accurnulzation.

[k B

1 B

4, A1l vessels were directed to list ship as much 28 practicable
by shifting liquids and to scrape zlgze, fouling and scele from porticas
of underwater bodies thus exposed. This operzilion aided considerably
in reducing the activity in the waterline arez of the ships. w,
strict instructions were issued to a1] vessels not to open up evapor=
oioTS Wwilhout specific auinorily irom The RadiologiCel Dalety Secuon
Min the presence of & quzlifed monitor.

D. It was obvious that the only feasible immediate means of re-
ducing and maintaining at low levels concentrations of rzdicactive
materials in evaperators lay in removing scale by non-manual methods
and attempting to reduce or eli minate reformation of this sczle, Tests

were conducted and showed that so long as evaopratgwg:z;m__

-
=t low enoucn rates lo prevent priming srry-over of ragipactive

STOGLCLE INto GISULEed wetel Wanls result. As 2 factor of s=fely,
houeyer, all SMDS DELR directed {g sleam evanoreiors pot in excess
of 679, of capagity. 1n order to remove scale existing, all ships
equippea to do so were ordered to cald shock tube nests. Tore-
duce to a minimum formation of additional sczle, standard instruct-
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ions,for introduction of bailer compeound and cornstarch into evaporater
jeed water on a continucus basis, which had been universzlly success-
ful in reducing hard scale formaticn in naval vessels, were republish-
ed by the Director of Snip Material anad the Force Mzaintenance Section
and distributed to all non-target vessels. The application of these
measures resulted in the reduction of activity in most ships to tolerance
levels (0.1 F/GLy or leSs galnma) and Juriher SIgMiCani inCreases in’
activity were avaideld .y Kéep.ng the bulk of the non-target ships in
waters which showed less than .001 R/day of gamma radiation. In crder
to carry on essential funclions a gocd many exceptions were necessary,
however such as the vessels of the Szlvage Unit which were Worsing
with the Director of Snip Material on decontamination and inspecticn

of the targets, the vessels of the Radiological Sefety Patrol which

were monitering the target ships and the lagoon waters, the Survey
Urit eraft which were engaged in obtaining scientific data incident to
the tests and several others. The only immediate solution on these
vessels lay in constaznt monitoring, restriction of hazardous arezs,

and scheduling of operations wherever possible in a manner designed
to avoid further increase in radicactivity of portions of the ship al-
ready at dangerous levels. Nesztisizglory Ineans of decontamination
of underwater bodies and salt waler systemsinthe Bildn area was
appzrent. In some exireme cases vessels were actually anchered and
persannel evacuzted for radiological safety reasons until the radio-
activity had decayed sufficiently to permit continuous habitation and
performance of essential functions without exposing personnel to

more than 0.1 R/day.

6. During the period subsequent to Test Baker, =11 non-target
wwwmm-s#m - T ] »
vessels ol the 1asSKr orce wnich nag re-entered the lagoon and had any
Doss bty of belng Conlzaminailea lo pny 2EPFeClabie Cegres wWele Iuons,
itored czrefully. Ezch of these vessels which snowed radiological
AT S T -Sena - . . WY
contarmination of suificient ixiensity to produce any possibility of
over-exposure ¢i persSonnellio garmina radiation wes provided with
sSiructions as to steps to be taken to prevent raciation iniury..
THESC {EElFUChone In oS cases consisted in the main of limitations
on the time any person would be permitted to remain in a particular
compartment or vicinity of 2 piece of equi pment which was heavily
contaminated. It was hoped that the extensive steaming in the open
sea following departure from the Bikinl area combined with natural
decay would remove all radicactivity hazards to personnel on non-
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{arget vessels. Because of lack of sufficient dataildg nformation, it
was not possible at that time to predict how long the existing contam-
ination would continue at sufficient intensity to represent a hazard.

7. 1t became anpzrent as time went on thal natural decay and nor-
mal steaming in uncontzminzlec Walel Wodia not NeCessarily requce
the redipzctivity to negligible amounts, Ll SAips wiich LaG beenin
Bikini lagoon GUring any part of the peried from 25 July to 10 August
were advised therefore by CJTF-1, Serial 075 (included as an en-
closure to Serial 072 in Appendix 11) on 19 August that farther mon-
ftoring would be required before shivs could be considered com-

o~ Sy s Ty | W IR ey e e R Tety Of D
pletely CISEr DT TZQMCACL LY, paricllaT.y to insure sziety of personnel
erzzged in future work on ships’ sides and evaporators since these
hzd been found to be the two principzl collecting points for radio-
sctive matter on the nen-target vessels, Arrangements were made
immediztely to provide radioclogicel menitors to medical officers of
the 11 th, 12th, 13th and 14th Naval Districis and Guam to be avail-
able for call to activities handling suspect vessels. Commanding
Officers of srips invclved were advised to apply to Disirict Mediczl
Officers for such mozitors prior to cpening up evaporaiors or cther
contaminated machinery and befcre entering drydock.

8. The Radiclogical Safety Advisor and the Safety Adviscr con-
cluded, after further study and analysis, that the precautions outlined
in the instructions.of 12 £ pgust wereinadequate for protection of
personnel egainst pessible injurious effects resulting from introduc-
tiom of Ziohe erilers into WheiT bodies by exposure to conerinated
SUTIECES oF GUSt and Tumes emeanating from these areas, irrespect=’
ive of the gammez and beta radiation hazards. It alsowas decided
at thet time that considerable cleaning would in some cases be
required to eliminate this additional potentizal hazard, and that the
cleaning cperztions and the disposal of the products involved con=
stituted new problems of a unique nature. On 28 August Commander
Service Force Facific, after conference with the Safety Adviscrs,
promulgated special precautionary measures to be taken immed-
fately unt:l further development of the situation, and to be applied
to all vessels exposed an accumulated time of ten or more days in
Bikini lagoon subsequent to 25 July. The precautions were briefly
as follows: T——
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PRECAVTTONS

-~

(a) Avoid drydocking until receipt of delailed instructions.

(p) Avoid exposing any internal or external salt water surfaces.
(c) Avoid exposing personnel to fumes resulting from welding
br cutting, or dust originating from surfaces contaminated by salt

F.'ater. —
-

A ccpy of this directive is included as part of Appendix IV.
Commander Service Force Pacific also recommended assembly of all
vessels, other than targets, exposed ten or more days a2nd at or en-
route to the West Coast, in cne area, preferably San Francisco, for
detziled determinzation of radioclogical status and proper indoctrination
of personnel concerned in future cperation and dispcsitionof the ships,
San Francisco was suggested because of {faverable ancnorages and
proximity of radioclegical laboratories. For the ships in the Pearl
Earpbor area, Commander Service Force stated that suitable radio=
logical personnel would be provided and maintained in that location.

8. On 28 August, Commander Joint Task Force Cne in a message
to the Chief of Naval Operations and the Commander in Caief Pac-
ific concurred in the precautions and recommendations set forth by
Commander Service Force. Commander Joint Task Force Cne cited,
however, the undesirzbilily of returning ships in the Marianas, Prllip-
pine or Asiatic waters to San Francisco, and advised that necesSsary
monitors and equ pment could be flown to Guam or other selected
location for clearance of vessels concerned. He advised also that a
monitoring organization was being arranged to be available to Com-
mander Naval Base, Sen Francisco or other authority to whom re-
turning ships would report on arrival, and would provide clearance
facilities at Pearl Harbor., Commander Joint Task One recommend-
ed that immediate steps be taken meanwhile to avold docking or yard
work on any of these ships until after complete monitoring and clear-
ance had been accomplished, and noted that the precautions set forth
{for suspect ships also'applied to beats carried by those ships.

10. The Chief of Naval Operations directed compliance with the
recommendations of Commander Joint Task Force One on the same
day (28 August), and on 30 August directed that 211 boats fcund
radiologically unsafe afier monitoring under the direction oi Dis-
trict Medical Officers b e sunk at sea in deep water. Later, on
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3 September, the Chief of Naval Operztions modified his original
orders by informing the Commander in Chief Pacific and Commander
Western Sea Frontier that diversion of some Crossroads ships to other
principal West Coast FPorts as mutuzl ly satisfactery to the comrmznds
addressed was authorized if unacceptable congestion in the Sen Fran-
cisco area would result otherwise. At the same time he advised
that Commzander Joint Task Force One would provide moenitering and
clearante at other ports when advised of diversicns, but directed

that diversions be held to an essential minimum because of supericr
radiological safety facilities in the San Francisco area. In this dis=
patch he also suggested that vessels concerned in the Marshalls and
destined for Eastward proceed to Fearl Ezrbor or San Francisco,
preferzbly the latter. On 3 September, the Chief of Nzval Operations
also directed the Burezu of Ships to comply with Commander Joint
Task Force One recommendations that drydocking and Navy yard
work be avaided until compiete radi ological monitering and clear=
ance had been obtained.

11, In crder toimplement the ship clearance prograimn, the
Force Medical Officer, Capiain W. E. Walsh, (MC) USN, had been
detziled to brief District Medical Cificers at Pezrl Harbor and on
the West Cozst, and to establish the contemplated ship clearance
organization. On 26 August, Captain Wzlsh set up headguartersin
the offices of the District Medical Cficer, Twelfth Navel District,
and thereby officizlly established the ship clearance organizailion
inits first form. The terminology and functions of this organizatian
were later defined by Commander Joint Task Force Cne as fcliows:

(a) Clearance is the certification of the fact that a shipis
radiclogicelly safe for unrestricted use.

(b) The provision of clearance facilities includes not only
the furnishing of monitors and certification of clearance if the ship
is found unccataminzted, but also the rendering of advice and tech-
nical assistance to accomplish the elimination of such contamin-
ation as is found to exist.

(¢) In some cases it will be found impracticable to accom-
plish this complete elimination, whereupon only a conditional clear-
ance will be given setting forth what further decontamination will
be required and what precautions must be tzken in the interim.

ey, P2gE 23
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i2. The ship clearance crganization at the outset had consider-
able difficulty in obiaining sufficient radiclogical monitors to handie
the vessels arriving in San Francisco. Additicnal personnel were
obtained from HAVEN znd {from officers who had served as mgpitors
AU O e rod at Bikini. It became apparent immedjately, how=
ever, that the probiem in hand was far greater than had been antici-
pzted and that extensive decontzamination of most of the returning
vessels would be required befcre complete ¢clearance could be
granted, This realization was further complicated by the fact that
no safe and effective methods were yet known by which the radio-
active materizls could be removed {rom surfaces and systems of the
type and on the extensive scale required by contaminated ships.
The measures reccmmended by the monitors in accordance with the
information provided them were, at best, only partizlly effective

and grossly inzdequate to meet the problem., They consisted large-
1y of preczutionary rmeasuves withont positive steps ip eliminate

the nzzarg except by such removal as might occur through can-

tThued use of the Teris-effected. These measures were princi-
pelly as fcllows:

(a) Treat evaporators by use of starch and beiler compound,
ccld shocking, or, in the case of vapor compressicn stills, stendard
acid cleaning.

(b) Sink at sea radiologically hazardous lines, fenders, nets,
camels, brocms, swabs and other fibrous, vegetable materials,

(¢) Prohibit burning, welding, chipping or wire brushing of
sa2lt water lines or exposed salt water surfaces except under Super-
vision of monitor. Scraping is permitted on surfaces provided they
are kept wet at all times.

(4) When dropping the anchor keep personnel awzay {rom the
dust {crmed, deep anchor chain as wet as possible during the process
and use gloves when handling, discarding gloves after use.

{(e) Sink in deep water small bcats or parts thereof with reagd-
ings in excess of 0.1 R/day. For other boats showing appreciable
readings, scrape all wood and metal surfaces using a completely
wet technique; catch scrapings on a canvas spread below the beat
and discard overboard; paint all beats; replace all boat salt water
lines as soon as possible as a further safeguard.

(f) Scrub all urinals and head troughs with abrasive cleaner
and/or acid solution. :

T
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13. The lmited decontamination measures outlined above cocmbined
with zdditional decay incident to the operation of the comtzrninated ships
resulted in zlmost all cases in only conditional clearance. The Com-
mender in Chief Pacific on 7 September expressed considerable
concern over this situation pointing out that such clearance would
permit temporary operzation, but in most instances would result in even-
tual immobilization because of resirictions on work. The conviction
was expressed that Commazander Jaint Task Force One shculd initiate
early acticn to establish procedures and facilities for the complete
radiological clearance of all contaminaied vessels, particularly those
assigned to active fleets. The unsatisfactory situztion preveiling wes
echoed by Commander Western Sea Frontier in 2 dispatch cf @ Septem-
ber to the Commander in Chief Peeific. In this communicaticn, Com-
mander Western Sez Frontier stated that districts had jnsufficient per-

sonnel to effect full clearance of vessels and, furthermore, no o et
nev haw-lo decontaminzte. Conseouently, severzl APA SEDeSITOver

Tiviston 72)nd some awdliaries had been clezred partizlly Lo INEC
S——vrrrral reqWremenis on e bas s thal they might 25 well coninue

to opereie undl EEr =S of maling them safe for overhaul Were devel-
cped,, The thought was expressed inat =1 vesse,s so ciezred would

be recuired 10 reiurn to San Francisco Tor Ul ciearazncte When Imoro,
{rfcrmaticn NEQ Leen ceveloped. On this score, there was no estimzte
Is to time which mignt 06 Yegwmred. Commander Western Sea Frent-
jer flatly stated that the insufficiency of the measures being employed
wzas recognized clearly and that every effort was being made to ex-

pedite means of dealing more fully with the problem.

14, On 9 September 1846, Commander Jant Task Force Cne pro-
mulgated his serial 072 addressed to the Commanding Officers of all
Crossrozds non-target vessels which were suspected of being contam=
inated by radicactive material. The stated purpose of this letter was
to advise all Commanding Officers of the nature and content of the
important pertinent communications which circulated the information
as to the radiological contaminaticn of the non-target ships, to sum-
marize safety precautions and to give information as to the monitor=
ing and clearance organization and procedire. A copy of this serizl
is attached as Appendix II, Serial 079 did an admirable Job of sup-
plying information intended. However, it accomplished lttle, if any-
thing, towards expediting final radiclogical clearance for the follow-
ing reasons:
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(a) It fziled to establish adequate decontamination procedures
or to set up a plan for developing them.

(b) It did not esizblish the finzl tolerance for the alleged
principal radicactive hazzrd, alpha emitters.

(c) It did not specifically place the responsibility on any com=
mand or gzoup for accomplishment of decontamination and obtaining
fin2l clearznce.

Cn the same dzte, Commander Joint Task Force One designated
Captain W. E. Walsh by dispatch as Iis representative in coordinating

radiclogical monitoring and clearance of ships in the 11th, 12th, 13wy,
14th Nzval Districts and at Guam. :

15. All cognizant commands were becoming exercised over the
disrupticon of operational, overhaul and demoblization schedules
czused by the almost universal contaminstion of the returning non-
targets and the apparent lack of success in Gezlirg with the matter,
This attitude was reflected by a ¢ispatch from Commander in Chief
Dacific to the Cnief of Naval Operations on 10 September in which the
former suggested that vessels whose condition warranted only condi-
tional radiological clearance be sziled to berthing or disposal areas
for decontzamination in order to release personnel of radicactive siips
destined for the Nineteenth Fleet and for dispesal. The Chief of Naval
QOperations concurred in this movement as mutuzlly agreeable to Com=-
mznder ir Chief Paciiic and Commeander Western Sea Frontier. Cn
11 September, however, Commander Western Sea Frontier adeised the
Chief of Naval Operations that although he appreciated the urgent
need for release of crews, considered that it was impossiple to de-
termine whether the werk could be dene at berddng angd disposal areas
since 1o one yet knew how to decontaminate, In this same dispatch
Commander Western Sez Frontier cited the fact that currert direct-
jves failed to assign responsibility for decontamination and merely
provided that representatives of Joint Task Force One would give
advice as to precautions. Expressing concern lest the vagueness

as to who was responsible for initiating yard work for radiclogical
purification might have unfortunate consecuences, n2 submitted the
following specific recormmendations:

(2) Assign highest pricrity to provision of technical staff
for Capiain Walsh,

i g
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(b) Assign the Burezu of Ships the responsibility for devel-
oping practical methods for malking ships radiclogically szfe and have
Burezu of Ships deal with District Commandants and Shipyard Commang=-
ers in this matter through the normal chaln of zuthority. Since problems
sre cozstwise, Commeander Western Sea Frontier shouid be responsivle
for coordibating district activities in this matter.

(¢) Send Admiral Solberg cr a similarly qualified line cfficer 1o
the West Coast as representative of the Burezu of Ships to study the
problem.

B 8
-

Cn the szme day, the District Medical Officer of the Twelith
Naval District initiated a dispateh to Commsander Joint Task Ferce Cne
strongly recommending that Admirzal Sciberg with Bureau of Ships per-
sormel assist in studying decontamination problems.

16. On 13 September the Chief of Naval Operztions advised Com-
mander Western Sea Frontier that the Bureau of Ships was charged
with developing methods and equipment for decontaminztion of radio-
logically active ships and stated that this responsibility would require
considerable time and lizison with Manhattan District to develop
practical procedures. The Chief of Navel Operations alsc advised
that Rear Admiral Solberg would arrive 17 September to discuss the
problems, and autherized Commander Western Sea Frontier to as-
sign restricted availability for shipyard work when required in
connection with radiclogical clearance.

Lt g
qdlhj

~d3

17, Meznwhile, some experimental work on decontz Lion was
proceeding. Commeander Western Sez Frontier had on
directed the Commeandant 12th Naval District to drydock one or more
vessels of Destroyer Division 71, then present at San Francisco Naval
Snipyard, in a fleeting drydock as “suinea mgs’’ for radiological
monitoring s requested by the Radiological Safety Adviscr, Joint Task

Force One. Bursuaxtiothis authority, TAFFEY (DD _784)_was Cry-
docked in Flcating Recair Dack AR DI T krznciscadiaval-Snipe

3;1:1"5;_-_5w for radiological ir;_s;g_gﬁ_gm The inspection was
conaucteq under the supervision of Cat&l T51sh, Other members
of the inspection party were Dr. Robert A, Newell, Stanfcrd Univer=
sity, radiologist; Dr. F. H. Rodenbaugh, San Francisco, radiclogist;
Lt, Wayne 2. Chadburn (MC) USN, special monitor, The {nspection
was alSo witnessed by representatives of the 12th Naval District and
Commander Western Sea Frontier. Shipyard personnel assisted
under the direction of Lt. Comdr. M. E. Turnbaugh, USN., Asst.
Repair Supt. (Hull). Pripr tothe stz of pumping operztions, water

L =
UNCLISSEIED e

UNCLASSIF




UNCLASSIFIED

arpung TAFFEY was tested {or radicactivity with negative results.
When pumping had been completed the chip s bctiom was monitcred
and found to be below tolerance levels for gamma radiation. Samples
of bottom serapings were collected for laboratory analysis and for
shipment to the Navy Department in Washington. Subsequent to the
null insgection, samples of scale were obtzined by chipping scale
from first effect tube nest of the forward engine rocm €VapCrators,
21so 2 cannister mask was worn during the chipping to provide a
szmple of solid material in the zimosphere which could be zralyzed
for possible presence of radioactive particles. As the next step, &
section of four inern salt water ;. ping was removad {rom the sea
suction of the eveporetor distiller pump for anzlysis at the Univer-
sity of Califernia Radiation Laboratory. Monitor readings during
the tests showed salt water lines to be more heavily contaminated
than the underwater body, but still not to the extent of producing a
radiztion hazard to perscnnel. N o positive results were obtained
jmmediately from this inspection as conclusions were dependent on
lzboratory analysis. Elaborate precautions were observed through-
out this operation to protect personnel agzinst any possible hazard.
These precautions included complete suits of special clothing, lect-
ures of explanation enjoining persaonnel to aveld diligently contact
with or ingestion of suspect materials, monitoring of personnel and
clothing after completion of inspections, and provision of oxygen
masks during chipping. As a precauticnary measure, aiso, in-
struciions were issued to wet down the outer hull of LAFFEY four times
daily while in dock until the inspection board had granted definite
clezrance.

18. Cn 6 September, Captain Walsh advised the San Francisco
Naval Shipyard that it would be szl sfactory on WALKE, BARTCM,
1AFFEY and LOWRY to proceed with all repzir and alteration work
with the exception ci that on the underwater body or_any machinery
igwrich redinaciively contamipzsted s:ltg;atg;_had__bﬁm_gu_ulated.
The Snipyard proceeded on this basis with work on all Bikini ships
present, but held in abeyance 211 work on parts of ships touched by
szlt water of Bikini lagoon until monitors could be provided to in-
spect and issue specific precautions for each job depending on the
conclusions reached on tests in hand. A “‘Changing and Decontamil-
ation Center’’ for yard workmen was set up at the Submarine Bar-
racks with elaborate and complete clothes changing, lavatory, shower :
and eating facilities,
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19. On 12 September Captain Walsh arranged for 2 small section
of the underwater body of LAFFEY to be sandblasted using the stand-
=rd wet sandolast process. During the blasting there was set up on
the skipbox carrying the candblaster a Filter Queen to collect part-
icles of dust in the immediate vicinity for analysis of radicactive mat-
ter contained and determinaticn of the iphalztion hazard. At the seme .
time an electrostatic dust precipitator was set up on the fioor of the
dock nezr the test section for the same purpose. Subseguently, a
section of radicactive, galvanized steel, szlt wzler piring was un-
bolied from 1ts location in the llne and was burned thrcugh in a

small closed compartment, with the Filter Queen agzin used to col-
lect dust samples from the fumes to determine the respirateory hazard
incident to burning pipe. These tests were attended by Dr. K. G. Scott
from the Crocker Radiation Laboratory of University of California.
Dr. Scott tock all filters used to the Laboratory for enalysis.

20. Cn 13 and 19 September, the filter tests of sandblasting ooer=-
atjons were repeated but on a much larger scale using two 1000 c.i.m.
blowers and collecting dust on filters made of heavily packed glass wool
2 inches thick. Also, on 14 September, at the request of Captain Walsh,
a portion of IAFFEY’s copper-nickel firemain was isclated for intro-
duction of & solulion ceveioped by the Crocker Radiation Laboratory
iro experimentztion on the original section of evaporator iine pro-
videa from LAFFEY. The solution was mzdé of 25 gallons of water,
48 1bs. of acetic acid powder and 34 lbs. of ammonium hydroxide suf-
ficient to reduce the acidity of the solution to pH 6.0. The section of
{iremain selected for the test was filled with the solution prepered,
about 30 gallons being required, and allowed to stand for 72 hours.

At the end of this period, the contents of the pipe section were biown
by air into a barrel on the main deck. Thesglutinn di sgheread into

the barrel shewed radicactivity averaging about 01 R/dzy indicat-

{ng Thrl 2 AIge Damh D ihf TAfiAGHYE LaNerisl LTam fre mipeZad
been remcved {rom the line by the saluticn. COne quart of the solut-
forwas taken by Dr. Scott for laboratory analysis. After evacu-

ation of the decontaminating solution, the pipe section was flushed with
tresh water and the discharge collected ina second barrel. The water
showed no appreciable radicactivity, hence the discharge line was put
over the side and flushing resumed and continued throughout the night,
The treatment was successful {n removing about 90% of the radio-
activity, but did not dislodge any appreciable amount of marine growth.
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Geiger rewiings on the outside of the pipe before treatment ranged
from .008 to .02, =nd on the inside from .05 to .b. After trestment,
rezdings outside were from ‘‘packground”’ to .007, and inside from

.008 to .06.

21. Additional experimentation at Crocker 12boratory had indicated
the possigility of using & dilute solution of hydrochloric scid for removal
of marine growin =nd scale, and hence ihe conizined radicactive mater=
iz1s, from piping systems. Consequently, on 17 September, @ section of
zpproximately 50 fezt of coooer—rdc&'mmwﬂﬂmﬁ' was
planxed off, fitted wiln hose connections, flushed with srest water for
30 minutes, then 2 1.08 normal solution of hydrochloric acid circulated
through the section. Within a matter of minutes, the reservoir used

for recirculzting the acids showed the presence of radiocactivity. The
normality of the 2cid was checked periodically and found to decrease,
then level off at sbout 0,45 normal =cter eight hours. Shortly there-
after, circulztion was giscontinued and the section under test was

plown clear by &r. Somewhat later, flushing with fresh water was Coll”
menced. Only the first parrel of flushing water showed radioactivity.
Fiushing was continued for one hour and ten minutes. The outside of
the pips was monitered and a second acid circulztion phase commenced
using a new mixiure of 0.88 norma! strength. Tris phase was contin-
ued for four hours and was followed oy fresn water fiushing for forty-
five minutes. The nydrochloric acid treatment proved to Dbe eminently
successful having removed 98% of the radiozctivity and all marine
growth and sczle from the pipe. Geiger reacinsg oi ine outside ol the
stim-gmm 007 Lo 028 2fterthe “§irstphase
and .001 O.r,..,leS.SM%hQ}Lﬁﬁuhw&@_Pbase- The inside of the
[Epe saowed readings from .06 to .5 prior t¢ treatment and .001 to .002
upon completion. This experiment was considered completely sucess-
ful. Since the normality of the acid in the seccnd phase of the treatment
was not affected appreciably, it was concluded that this phzse was un=
necessary.

22. On 17 September, Rear Admiral Solberg, the Director of Ship
Mzterial, arrived on the West Coast for the purpose of conferring on
conditions existing in non-target vessels and assisting in clarifying
and developng procedures pnecessary to establish normal gperating
and upkeep conditions G these vessels. Admiral Solberg reported to
the Commandant Twelfth Naval District and later to C ommander West~
ern Sea Frootier providing these two commands with all informaticn
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available from Washington D. C., and outlining his propesed plans for
accomplishing his cobjective. Admiral Solberg conferred with Captain
Walsh, Radiological Szfety Representative, and Dr. Scott of the Univer-
sity of California, at which time he was apprised of the type and lab-
oratory results of the investigations conducted to date on the cross=-
roads nom-target ships at Naval Shipyard, San Francisco. After the
conference he visited the San Francisco Naval Snipyard to witness -
experimental werk and to discuss further experimentzl work and in-
spections to be accomplished to 2id in establishing methods of hand-
ling each of the problems of the contzminated ships. The follewing

are the highlights of plans and developments set forth by Admiral
Solberg at the first Shipyard conference:

() Subject msztier on how to rid a ship of redicactivity was
to be classified ‘“Top Secret’’.

(b) The Bureau of Ships would setupa “Decontaminaticn
Section’’ which would be interested in and would desire all infor-
mation concerning experimental work being conducted at San Fran-
cisco.

(¢) Infgrmation to date indiggwge_d_mat_sandblaSiin,QfLAFFEY
would be szfe, and Lin&l Gecisicn in the matter wouwld be given to the (
yard the following day.

(d) The Shipyard was to prepare for decontzmination of
BRENEVOLENCE evaporators by acid cleaning. Finzl orders would
be given after inspection the following dzy.

(e) The Shipyard was to prepare the following items for
Admiral Solberg’s inspection at 1300 on the following day:

(1) The two sections of the firemain of LAFFEY which
had been cleaned, and adjacent secticns for comparison in judging
effectiveness of decontamination processes in removing marine growth,

(2) Evapcrator on BENEVOLENCE open for examination
for radioactivity; scale samples available for inspectian.

(3) One auxiliary condenser open and 2 zinc available for
exzmination. . .

(4) The Shipyard was to remove several salt water valves
trom LAFFEY for tests involving soaking them in decontamination
solutions to determine whether this means was sufficient to remove
radiocactivity to the extent necessary to permit valves to be sent to
shoptor work without further radiological safety precautions.
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JOINT TASK FORCE ONE
. DIRECTOR OF SHIP MATERIAL
014K2/A20° U.S.S. WHARTON (AP7)

1 3

14 Avgust 1942

MEMORANDUM

Subject: Comments on Radiation Measurements on Target
Submarines.
Enclosure: (A) Tabulation of daily Geiger readings.

(B) Curves of Radioactivity Decay for DENTUDA,
TUNA, SEARAVEN, PARCHE and SKATE.

1, Daily topside readings of surfaced submarines were
taken at about three feet above deck with a Geiger - Mueller counter at
five selected spots. These readings were recorded in Roentgens per
twenty-four hours and are tabulated in enclosure (A)., Monitors taking
readings and the instruments with which they were taken varied from
day to day.

2. Trends indicated by curves plotted from the above-
mentioned readings and pertinent information on the ships concerned
is as follows:

DENTUDA - Had been submerged during Test Baker and was
surfaced con Raker plus two. Ship is about a year
and half old, paint is very thin and there is very
little rust. Decontamination measures consisted
primarily of topside scrubbing by ship’s force
using lye and boiler compound. The curve shows
a rapid continuous rate of decay with a half life of
about 2.5 days.

TUNA - Had been submerged during Test Baker and was
surfaced on Baker plus two. Ship is old and has
considerable paint and rust. Decontamination
methods consisted primarily of topside scrubbing
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lines. Insufficient plutonium was deposited to be detectable on the
measuring instruments available, This test {ndicated therefore that
at least one thousand dzys of welding would be necessary for one
individual*to accumulzte dengerous quantities of plutonium in his
body. From zall preliminzry tests, it thus appeared entirely feasible
to deccontaminate and repair Crossroaas ncn-target vessels without
exposing personnel to radiclegical hazards,

28. Cn 18 September Admiral Solberg agzin conferred with Com-
mzncer Western Sez Frontier and Commander Naval Shipyerd, San
Francisco on the overzll aspects of the radioclogical decontamination
problem. The high points of this conference were as follows:

(2) LAFFEY was tobe considsredan example of 2 shio with
least hull conteminztion, having beenin Bildni lagoon for only ten days
subsequent to Test Baker and having plastic paint on the bottom.

- (b) A ship having commercial underwater body peint 2nd hav-
ing been in the lagoan over the longest pericd subsequent to Test
Baker would be considered as representing the case of maximum
underbody centamination. This ship would be selected from avail-
able records. dry docked and the hull examined carefully. The data
obtzined would be compared with that from LAFFEY and would form
the basis for decision as to whether all contaminated ships should pe
drydocked immedizately or cognizant agencies merely notified to ob-
serve certain special precautions at the next normal docking period.

(c) Graving docks could be used for drydocking contaminated
vessels.

(d) An additicnal burning experiment on highly radicactive
piping was being planned for collection of fumes. This would re-
present the extreme case of this type, and analysis of the deposit
together with datz already available would revezl definitely any
danger involved in working radioactive materials,

(e) The worst possible situation would be that complete de-
contamination by methods under development or similar woulid be
necessary before work could proceed on suspect ships.

{(f} The optimum situation would be that no decontamination
would be required before working radicactive surfaces.

(g) Captain Walsh was to continue to issue ‘‘clearance for
sailing’’ on the lines of existing policy.

[ICT oo~ ——$== 3%  UNCLASSIFIED
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21. Following the conference. Admiral Solberg’s party with inter=-
ested yard personnel inspected experimental work con IAFFEY and
BENEVOLENCE. Since the BENEVOLENCE evaporator scale showed
more than twice the tolerance limit (0.1 R/day), it was ordered on the
spot that cleaning be effected by the hydrochloric acid method pre-
viously stendard in the Navy. Also, the No. 1 auxdliary condenser zincs
srowed high conceniration of radicactivity, hence the ship was directed
to replace all zincs immediately.

28. After the inspection trip, a broad program of immedizie ex-
perimental decontamination work to be undertaken by the Shipyard was
1aid out. Details of this program and cther experimental decontamin-
stion work undertzken are included in Appendix 10, The general nzture
znd results of the experiments will be discussed in a later sectiaon.

29. On 19 September, Admiral Soiberg {ssued a memorandum to the
Commander Naval Shipyard, San Francisco, specifying general test
procedures to be followed ir decontaminating all Crossroads non-tar-
get ships in the yard. It was directed that accurate records of all
operations be kept by the Shipyard and copes furnished to the Bureau
of Ships and Captain Walsh. A copy of this memorandum, together with
subsegquent directives of a similar nature, are included in Appendix IV.
In general, the procedures specified were as follows:

(a) Salt water systems.

(1) Circulate ammonium citrate solution of predetermined
strength through entire systems for approximately cne hour.
(2) Flush with neutralizing solution of boiler compound and
fresh water,
(b) Salt water piping system samples.

(1) Prior to cleaning, obtain samples of copper-nickel and
iron piping about three {nches long from salt water systems and test
tn three different soncentrations of hydrochloric acid solutions: 1/2,
3/4 and 1 normal. Object of these tests is to delermize effect of
various solutions on cleaning marine growth, rust and other foreign
matier from inside of piping. Make quanttative measurements of
mzrine growth, rust and other foreign matter on the interior of the
pipe before and during the testing.

sty
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(2) Forward similar szamples to Dr. Scott at the Univer-sity
of California.

(c) Heat transfer units and evaporators.

* (1) Onfirst clezning, crack off all possible scale deposits’

by using thermsz! shock treztment,

(2) Remove scale using standard safety precautions.

(3) Complete removal of scale by using a muriatic acid
sclution. )
(4) Have a2 monitor present at all times when opening up
a unit in accordznce with the above procedure.

(B) Segregate and dump at seaz all sczle removed,

() Ship’s side in dry dock.

(1) Scrape all marine growth from ship’s side keeping
wet while scraping down.

(2) Clean from drydock, segregate and dump at sea all
material scraped from ship’s sides.

(3) Remove remalnder of paint from underwater hull by
wat snadblasting using standard equipment, Dump sand at sea.

30. On 20 September, Admiral Scolberg informed Commander
Western Sea Frontier of the conclusions thus {far reached on the de-
contaminzation investigations and the proposed decisicns for imple-
mentation in Washington. He then advised Captain Walsh of all
investigations in progress or planned, and deperted for Washington
leaving two EDO officers, Captain W. S. Maxwell and Commander J.
B. Stdrley, to carry on the investigation work, and indicated the pos-
sibility of sending ancther officer, Commander E. J. Koffman, from
Washingtion to assist. On arrival in Washington, Admiral Solberg im-
mediately proceeded with preparation of a directive covering the
phzses of decontamination which had been settled. This directive was
issued as joint Bureau of Ships-Bureau of Medicine and Surgery Con-
fidential Speedletter, Serial 1381, on 24 September. It included auth-
ority and directions for all contaminated ships scheduled to remazin
in the active fleet for decontamination of evaporators, heat trans-

fer apparatus except condensers, underwater bodies and ships’ boats.
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This letter also lifted the restriction on dry docking and repair of
contaminated ships, requiring only that certain simple safety precaut-
ions be observed in directly handling contaminated materials or sur-
faces. A copy of this letter is contained in Appendix IV,

31. Serial 1381 was received with great enthusiasm by all commmends
concerned since it was the first specific indication that a salution teo
the protlem was in sight, and it contained detailed instructions as to
mezsures to be taken to clear ships of contaminating material. It

zlso had the szlutary effect of relieving the apprehension created by
Cemmander Joint Task Force One Serial 078 as to the great and in-
determinate hazzrd to which all personnel dealing with the suspect
ships were liable to be exposed. It contained positive statements to the
effect that routine repeirs and operations could be undertiaken without
danger as demonstrated by actual tests, It also indicated that further
informztion could be expected at an early date, particulzrly with re-
spect to ships scheduled for disposal and {nactivation. -

32. Upon receipt of the new directive, work was started immed-
iately to decontzaminzate ships in accordance with the instructions con-
tzined. Meanwhile Captain Maxwell proceeded to the Thirteenth Naval
District to confer with the District Commeandant and the Commsander
Naval Shipyard Puget Sound to apprise them of the latest findings and
procedures with respect to decontaminaticon, and to interpret for them
the new instructions. Shortly thereafter, Captain Maxwell proceeded
to the Eleventh Naval District and Commander Shirley to Pearl Har-
bor for the same purpose. Approcriate safety precautions and in-
structions for prosecution of work en-eesteminsted-ships were pro-
muigzied immediately at these locations with the advice and informat-
ion—iurnished by the Bureau of onips representatives,

33. At the same time, the program of experimental decontamin-
ation work at Naval Shipyard, San Francisco set up by Admiral Sol-
berg, looking toward improvement of methods and a greater fund of
information on the subject, was prosecuted on a high priority basis.
The following is a brief summary of the investigations in progress
from 18 September to 1 October with the results obtained in each
case. Appendix III contzins detailed reperts:

€SENTe
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(a) Evaporators on HENRICO and BENEVOLENCE were
cleaned by circulating a solution of one normal hydrochloric acid
and fresh water through the entire salt water system, draining and
collecting used acid solutien, neutralizing with 2 selution cf bailer
compound and water, then flushing thoroughly. On the first cleaning,
on BENEVOLENCE, the level of the acid sclution was carried in the
shell cnly to the top of the tube nest. Inspection aiter clezning re-
vealed that a large quantity of scale remained in the top of the shell
producing an average reading of 0.24 R/day gb.* The equipment was
therefore rearranged to effect a complete washing process, filling
shells completely, and the procedure repeated. This treztment was
highly successful and el external readings were reduced to .01 R/day
or less.

* ob - combined gemm= and beta radiztion.

(b) Two highly contaminated sections of the ferrous piping
of the flushing system on HENRICO were selected for comparison
of the effectiveness of hydrochloric acid solution and the ammonium
citrate solution. One narmel hydrochloric acid was circulated for
twelve hours in the first section, 5.95 pH ammonium citrate for
seventy-iwo hours in the second. Each section was given a thorough
flusning subsequent tc treatment. The readings in R/day obtained
were as follows:

Hydrochloric Acid Ammenium Citrzte
Eefore After Befcre After

Outside Reading (g) .003 - .02 Background .002 - .014 .00C - .002
Inside Reading (gb) .007 - .4  .002-.008 .012-.5 .003-.08

The ammonjum citrate was not effective in removing scale.
The hydrochleric acid removed practically all scale and marine growth,
(c) Entire salt water systems of HENRICO and BENEVOLENCE
were flushed with fresh water at high velocity for twelve hours in an
attempt to determine whether the scouring effect of the water flow would
remove activity. No measurable effect was produced.
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(d) Two short sections of contaminated fire main piping, cue
copper-nickel from LAFFEY and one ferrous from BOTTINEAU,
were fitted with flanges and lines to permit steam, water or air to
pass through. Steam was sent through each section until the outside
temperature reached approximately 180° F. Immediztely, cold water
at 60° F. was run through the lines at high velocity. Under these cen-
ditions the temperature leveled off in about thirty seconds, The efiect
of the cold shocking operation produced reduction in maximum reacings
as follows:

Copper=-nickel iron
Before After Before After
Outside (g) 014 .003 07 ,003
Inside (gb) .20 .08 b 01

All marine growth was removed from the copper-nickel Epe.-
The iron pipe had not been fouled, but was scaly, The scale was not
affected appreciably.

(e) A_16" steelsrossover line providing Jower suctions for

three auxliary condensers on BENEYVOLENCE showed external read-
inSSTanging irom 0.1 to 0.8 R/day gamma which were too high to

peTTAt Tz T VO CAT Iy Gt the operational schedyle. TwG cold shock
tresiménis, one to 170° F., and cne to 189° F., were tried with nore-
sults. A 2 normal soluticn of hydrochloric acid was then circulated
through the line for cne hour and forty minutes, neutralized with soda
ash solution and flushed thoroughly. The acid cleaning reduced read-
ings to a range of .005 -~ .07 R/dzy. An interesting discovery made
during this treatment was that tapping the pipe in the vicinity of
highest readings was very effective in removing concentrations of
radioactive material during the acid circulation,

(f) Severzl sections of contaminated copper-rickel and
steel piping were treated with solutions of baller compound and water
as follows to determine the effect on rzdicactivity:

(1) Boiler compound and fresh water circulating for four
hours.
(2) Boller compound and fresh water standing in pipe for
twelve hours. :
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(3) Roiler compound and salt water circulating.
(4) Beiler compound and salt water standing.
-

None of the batler compound treatments was eHective in re-
moving appreciable amounts of radiozctivity.

(g) One contaminated section of copper-nickel salt water
piping from LATFEY &nd one of steel from BOTTINEAU were cut in-
to 3"’ test specimens for acid treatment. These Specimens were im-
mersed in sclutions of 1/2, 3/4 and 1 normal hydrochloric acid, and
1/9 and 2 strength ammonium citrate bulfer solution. (Single
strength buffer solution is deflned as 04 1bs. citric acid and 17 los.
28% ammonium hydroxide in 50 gallons of water. Two- strengin is
the same guantity of chemicals in 25 gallons of water). These showed
that the 3/4 2né 1 normal hydrochloric acid solution removed all scale,
growih and activity in one hour. The 1/2 normal solution required
three hours to remove all acuvity and still left considerable marine
growih at the end of this period. The double strength buffer soiution
removed all activity and marine growth in 8 hours; the 1/2 strength
aolution removed only 80% of the activity and no marine growth in
sixtesn hours.

(n) Salt water system, copper-mickel valves of various sizes
4rom LAFFEY were immersed in double strength ammonium citrate.
The valves originally showed readings ranging from ,008 to .28 R/day
(gb). Although most of the activily was removed in one hour, four
hours were required before every valve showed 2 maximum reading
less than .01, At that time, readings ranged from ,002 to .007 R/day
(gb). A similar experiment with nine contaminated stesl velves from
BENEVOLENCE evaporator brine lines were dipped ana scrubbed in
& two normal solution of hydrochlioric acid. The time required toc re-
duce rezdings cn these valves from .012 gb to background varied
from ten to thirty minutes, There was no visible sign of attack by
the hydrochloric acid on valves or valve seats.

(1) The entire salt water system of BARTCN was filled with
a double strength solution of ammorium citrate. Since the buffer
solution experiments on LAFFEY had resulted in removing not
all activity and only 30% of fouling after seventy-two hours, it was
decided to extend the time on BARTON. Unforturnztely, from the

standpoint of the test, BARTON’s salt water lines showed only 2
few sigmificant readings, but she was the only vessel available for
the test at the time. In order to obtain more complete informaticn

TTIEEER.
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as to the efiectiveness, however, twelve valves in the system were
dropped for monitoring beiore and after the treatment. The maximum
rezding before the test was .08< R/day gb. The solution stood in the
system for 90 hours and was drained. The system was then flushed
thoroughly, neutralized with a soda ash sclution znd reflushed, All pre-
vious significant readings were reduced to background; the meximum
internal reading at any check point was .007 gb., and all marine
growth and scale with the excepticn of some barnzacles in & few spots
had been removed by the treatment.

() A series of tests was conducted to determine the extent
of attack of the solutions being used for decontamination cn metals
commoerly found in salt water systems on naval vessels. The speci-
mens were 1/2 x 3" x 1/18”" copper-nickel and medium steel strips,
and 3’ sections of admiralty metal evaporator tubes, The solutions
used were 1, 2 and 5 normal unirhibited hydrochloric acid; 1, 2 and 5
normal inhibited hydrochloric acig; and 1/2, 1, 2 angd 4 strength am-
morium citrate buffer solution. The specimens were immersed in
the verious solutions at room temperature without agitation end
weighed periodically to determine loss of metal, The results are
plotted in detail in Appendix III. In general it was found that 5§ normal
uninhibited hydrochloric acid would cause medium steel to lose about
one ten-thousandth inch of surface in approx mately three hours, 2
normal in about five hours and 1 normal in about seven hours. In-
nibited hydrochloric acid and buffer solution caused loss of one
hundred-thousandth inch or less in six hours {n all strengths and on
all metals investigated.

34. On 26 September, as a result of the failure of the hydrochloric
acid solution to be fully effective in cleaning evaporator shells when
filled only to the top of the tube nests, Bureau of Ships Cenfidential
Speedletter, Serial 1383, was promulgated. This speedletier modi~
fied the original directive Serial 1381 of 24 September by specifying
that evaporators would be filled to as near the tops of the shells as
practicable, In addition, stress was 12id on adequate safeguaerds to
{nsure that acid did not enter the fresh waier system, and {nstruct-
{ons were contained for neutralizing the evaporators by flushing
with botler compound solution and testing the fresh waler system to
insure that no acid had entered. This serial is included in Appendix
1V,
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35. On the basis ¢f the experimental werk conducted at San Fran-
cisco Naval Shipyard and the University of California Laboratery, it
was mow apparent that it was entirely feasible and practicable 1o Te-
move radioactive mztler from the nen-target ships. It was reec ognized
of course, that considerable refinement of methods and techniques were
indicatel znd that selectica of best methods would be dependert an fur-
ther experience and scientific investigztion, The nexi most pressing
need which arose, however, was establishment of a standard basis on
which it could be determined when 2 vesse] required deconiaminziion
and when {t could be cansidered clear zfter decontamination methn~ds
had been applied. The nzt{cnzlly accepted standard of 0.1 R/day for
centinuous exposure of personnel to gamma radiation had peen used
as the standzrd for conduct of operations at Bikini and for restrict-
ing movements of personnel on contaminated non-target ships and
retu.rnmg ex-targets subsequent to the tests. Since that time, however,
the revelzation of the presence of alpha emitters with the ﬁssmn pro-
ducts, the lack of instruments for detecting zlpha emiiters and the
absence of standards for safe expasure to them had introduced an in-
determinate factar in all deliberations as to radi ological safety. i is
true that a definite ratio of quantity of plutcnium to millecuries af
fisslen oroducts present.in any particular surface had been esizriish=
ed, but the total quantity of alpha emitters to which an individual
rmgr*t be expased on a ship over a long period of time was the deter-
mining factor in szfety, studies, No ready means for determining
this quantity without extended investi gations was apparent. Conqe -
cuently, although .01 R/day had been selecied as the arbitraery exte
radiation intensity below which all szt water sys*tems should be re-
duced for clearance of active ships, no radiologists of recogmzed
autharity were ready to declare this figure safe until a study had
been made of all fzctors involved The University of California
radiolqglsts were of the opinion that the total quantity of fission
products which should be considered safe for one ship wowld vary
from 100 millicuries to one curie depending on the size of the ves-
sel and the extent and distribution of the sclt water system surfzces
exposed to radioactive contamnaﬂon Some means would be re- .
quired for conversion of radiation readings obtained on a shiptc
Indicate whether the activity present was within these limits.

]
a

36. on 1 Oétobef, a conference was called by Bureau of Ships
representatives {n San francisco to discuss the means of establisning
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limits of radiological clearance of ships and standard procedures fcr
decontamination. All interested agencies in the San Francisco area
were represented. Arrangements were made at this time for a
closely-knit organization consisting of representatives of the Burezu

of Ships, Bureau of Medicine and Surgery, University of California and
Naval Shipyard, San Franciscoto collaborate on arriving at a salution
to the problems with each discharging his own particular functions in an
integrated effort. T :

experimental ship for the work. This ship offered and excellent speci-
men ' avily contaminated vessel to arrive

ufficient size and proper {ype {p provide a tasis

inlhe
for broad studies of contamination measurement and systematization of
decontamination procedures. .

37. Cesmplete instructions were {ssued to the Shipyard for work to
be accomplished to permit the Uni
mssay as to the plut GF,. ng_mm.manced
promptly b . the ship.on3-October. As the water was pumped
down in the dock, the underwater body was carefully monitored. A 20
foot square ares representing tne heaviest radiocactivity was selected
and designated for a special test. The hull was then allowed to dry
thoroughly in crder to represent worst possible dust conditions, Cmne
foct square areas considered re presentative of the various conditions
found on the hull were selected, carefully monitored, superficially
scraped, remonitored, scraped to bare metal and remanitored. The
materials thus removed were sent to the University of California
Radiation Laboratory for analysis and use {n estimating the contam-
{nation of the underwater body. Prior to scraning. the selected preas
showed readings from ,036 to .36 R/day. The designated test arez
was then sandolasted using regular wet sandblasting procedures,
Two blowers with glass wool filters were used to collect es much of
the dust as possible. One blower wWas placed next to the sandblaster
and the cther on the floor of the dock below. The sandblasting reduced
all readings in the test area to background values. The sand on the .
por of the dock read . 002 - .005 R/day. Samples of the gand together

ith the filters from the blowers were taken to the University of Calif-
ornia for analysis. It was intended that analysis of the filter samples ob-
tained would provide information as to the worst respiratory condiions
which might be expected in sandblasting the hull dry without prelimin-
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ary removal of mzrine growth. It also was planned to find the total
amount of plutonium present on the underwater body by assays of
scrapings of representative hull areas and of samples of the sand used
in sandblasting.

38. Ruring this period studies also were being conducted at the
University of Czliforria to delermine whether hydrochloric acid was
effective in removing alpha emitiers as well as the fission products
detectable by the geizer counters, and to establish optimum concen-
trations of acid sclutions for use in decontamination work. Research
had alrezdy revezled that ammonium citrate would take up in solution
msany fission products and plutonium by offering greater attraction for
therm then did the marine growths and czlczreous structures (phos-
phztes and carbonates) and the rust (Lydroxides). With the hydrochicric
acid solutions, however, the action consisted of dissolving the calcar-
eous materials and rust which contzin the radicactive products rather
than taking into solution the products themselves. The acid underwent
a chemical change in this operation forming new soluble compounds
with the carbonzates, phosphates and hydrexides, and liberating carbon
dicxide gas, The end result was the same as with the citrate solution,
in any case, since the material containing the activity was in sclution
or suspension znd was removed when the acid sclution was drzined
and the system flushed, When using ammonium citrate, a solution of
sufficient strength had to be used to compete with the quantity of car-
bonates, phosphates and hydroxides present, Consequently, it was re-
commended that full strength solution (24 1bs. citric acid and 17 lbs.
ammonium hydroxide to 50 gals. water) be used on ferrous lines and
double strength solution (same chemicals in 25 gals. water) on copper-
nickel lines. In the use of hydrochloric acid care had to be exercised
to insure that sufficient strengih of solution was used to aveoid com-
plete neutrzlization which might cause the active materials to repre-
cipitate. It definitely should be understood that in ali cases the treat-
ments used did not affect the radiations emitted by the fisslon pro-
ducts and plutonium, but merely removed them from the areas af-
fected.

39. The results of the investigations revealed that hydrochloric
acid was equally as efficient as ammonium clirate in removing fis-
sion products and alpha emltters from salt water systems. Since the

- T
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{nhibited hydrochloric acid was found to attack shipboard materizls a
about the same rate as the citrate, there was much to recommen?d the
former as the stzndard decontzmination solution. It ic mere thorcugh
in removing scale and marine growth, it requires much less ime 1o éo
a complete job (4 hours against 72) resulting in a lesser overall at-
tack on metzllic surfaces and saving of Ume, and the chemicals re-
guired azre cheaper and moTe readily available. The principal dis= —
advantzge of the hydrochloric ac:d is the industrizl hazard indden -

to its use which, however, reqQures only simple and well xnown pres=_—
czutionary measures.

40. In order to determine the practicability of using hydrochlcric
scid 25 a decontaminzting agent for an entire ship’s salt water system,
a 1 normal solution was circulzated through the fire and fushing system
of WALKE for four hours, The system was then draired, neutralized
and iiushed thoroughly. The outsidwgggg_gs#wﬂmcb_ha_q_pgag_as_ kigh
as .07 R/day, were with only one exception reduced 1o Jess than 01
R/cay, and in most cases, including pumps and velves, radiaticn
rezdings were decreased to .001 R/day or less. Inaddition, the oper-
ation had been carried out without undue difficulty. The decision was
therefore made to use hydrochloric acid as the standard decontaminat-
{on material in continuing the experimeztal work on ROCKERDIGE.

41, Subsequent to the sandblasting anc procurement of samples on
the controlled area of the underwater body of ROCKBRIDGE as out-
lined above, additionsl samples of barnacle scrapings from eighteen
square feet of hull, marine growth from six square feet, and rust irom
six square feet alsc were obtained in order to make a calculation of
the total quantities of these materials on the underwater body. Finzl-
ly, the entire remainder of the exterior underwater hull was sand-
tlasted completely and the sand used was sampled statistically and
sent to the University of California for assay in connecticn with the
caloulations of the total amount of plutonium an the ship. As the next
step in the process, all salt water systems in ROCKBRIDGE were
completely and carefully manitored throughout, The systems were
opened up and samples of the foreign matter obtained at focurteen

high reading locations in the fire and flushing system, and at three
locations in the evaporators. At each sampling locztion measures
ments of the amount of foreign material present and the area re-
presented thereby were determined. Finzlly, the total areas of all
EETTIN
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parts exposed to sea wizter in 2nd on the ship were calculatied care-
fully. The areas calculated included evaporator plant, main and aux-
jliary condensers, fire =nd {lushing system complete, cooling system
2nd lubricating oil coclers, and exterior hull. All these data, to-
gether with the szamples obtained, were forwarded to the University
of Californiz Radiaticn Ilaboratory.

42, Tre entire firemzin and flushing system, excluding the re=
frigeration cooling system, was #lled with a cne normal saiution of
hydrochloric acid. The solution was introduced from 2 500 gallon
mixing tank through the numbers one and two fire and flushing pumps
ond recirculzted by leading 2 hose irom an after fireplug back to the
1eixing tank. The circulztion was continued for three and one-hzalf
hours afier the system was completely filled, follewing which the
system was flushed with fresh water, neuiralized with & solution of
trisodium phosphate and reflushed thoroughly with fresh water.
Fcllowing this decontamination, 2 complete remonitoring survey was |
conducted and the results sent to University of California. Similarly,
2 1.4 norral solutior of hydrochloric acid was circulated through the
evaporators for about four hours, followed by flushing, neutralization
and reflushing. Asinthe case of the fire and flushing system, com-
plete monitoring surveys were econducted before and after cleaning.
Monitoring results together with samples of the decontaminating
liquids utilized were semt to the University of Czlifornia. The de-
contamination processes cenducted on ROCKBRIDGE were succes=
sful in removing about eighly percent of the radicactive material
from the fire main and flushing system and reduced the evaporators
to background except for a few {solated spots which required detailed
treatment. '

43. The data obtained from the ROCKBRIDGE studies were con-
sidered sufficient to provide {nformation as to the approximate total
quantities of fission products and alpha emitters on board. &ince
RWME*nMnWﬂMMJQDmn-
ated non-targets, it was assumed that data regarding the actuzl a-
mount of contamination together with full monitor readings would
enable establishment of firm limits for radiclogical clearance of all
non-target vessels. Upon completion of procurement of the necess-
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ary basic information, however, it became obvious that the amount ¢l
radiochemical anzlysis entailed by the project and the limited {zc.L=
ties available for the work at the University of California signeied a
period of weeks before finzal results could be precented. Meznwhili2
the number of ships released from Crossroads wWas growing ragdly
and many of these vessels could not carry out their oper-tionnl schea-
ules until clearance had been granted, It must be rememuered. 2159,
that no work whatever had been authorized as yet for d.contzminztion
of the suspect vessels scheduled for inzctivation or dispesal, TS
fact was delaying release of crews and prosecution of necessary

work preparatory to assigned disposition., It was apparent Liersic. €
thot the earliest possibie establishment of some standards of clexr-
snce and insiructions for complying with them was essentizl. Tre
Bureau of Medicine and Surgery had been chzrged with the respou-
sibility for assessing rzdiological hazards and setting safety tclerances
by the Chief of Naval Operations in a directive estzblishing the Navy’s
rzdiclogical safety program on 27 August. (See Appendix 1V)., How-
ever, the Bureau of Medicine and Surgery was helpless because that
agency had been able tc obtain no safety standards for this type hazard
either from previous experience of others or from current investi-
gations. All decislons were based on opinions from the group ¢f redic-
logists on the West Coast under the guidance of Captain Walsh, the
JTF-1 representative. As stated above, Drs, Hamilton and Scott had
expressed themselves verbally on several occasions as being of the
opinion that .01 R/day would be an acceptable stzndzard for maximum
exterior radiation from salt water lines or machinery below which nd
decontamination would be required, but were not willing to go on 2=
cord officially as to the safety of this figure uniil further datz vecame
avajlzble. It was admitted at the time, however, that the tentative
figure mentioned was intentionally low because of consideration of

the slight possibility that a large portion of the contzmination re-
maining might accumulate in one spot and thereby produce a hazard,
and also because gamma and beta indicators decayed so much more
rzpidly than alpha emitters that cleaning should be undertaken jmmed-
jately while easily read indicators wers present.

44, On 10 October, the Bureau of Ships addressed a dispatch to
Captain Walsh proposing limits for final radiological clezrance and
decontamination of all non-target vessels including these scheduled
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mits were briefly

for inactivation and disposal. The recommended 1
= combined gamma

as follows: (All readings in R/day: g = gamma, gb
and beta).

(2} Enclosed in metal or other shielding media.
Finzl clearance - all readings .01 g. or less.

Clezn soon as practicable = 256% or less of readings .01 -
0.1g.

Clezn immediately - more than 25% of readings .01 - 0.1
g or any area exceeds 0.1.

(b} No shielding media ipterposed.
Final clearance - 21l readings .02 gb. or less.
Clean soon a8 practicable = any readings .02 - 0.1 gb,

. Clezn immediately - any areas reading in excess 0.1 gb.
except that underwater hull need not be decontaminated until next

scheduled docking.

The dispatch also proposed acid cleaning all evaporatars as a

precautionary measure regardless of radiclogical condition and pro=

posed omission of sandblasting of underwater body at first scheduled

docking if all readings were less than .02 R/dzy gb. Captain Walsh was

requested to discuss the proposed limits with Drs. Eamilton and Scott

and to submit specific recommendations.

45, On 11 October, Captzin Walsh, after conferen-ce with Dr. Ham-
jlton, submitted the following recommendations by dispatch:

‘a) Closed systems such as evaporators, salt water systems,
heat exchangers, etc., (external readings).

(1) Final Clearance:

- - .
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Active ships .01 g or less.
Inactive and Disposal Ships .001 g or less.
+ (2) Clean soan as practicable:
Al ships where up to 25% of readings 0.01 - 0.1 g.
(3) Clean immediately:

All ships where over 28% of reacings 0.01 - 0.1 ger
any section exceeds 0.1 g.

(b) No shielding media as on hull;
(1) Final Clearance:
Actlve Ships .05 gb or less,
Inactive and Disposal Ships .005 gb or less.
(2) Clean soon as practicable:
All ships with readings 0.05 - 0.5 gb.
(3) Decontaminate immediately:

All ships any area reading over 0.1 g (except wnder-
water body).

(¢} Underwater Body.

(1) No se_ndblaéting but remove fouling using wet tech-
nique:

All ships with all readings .05 gb or lesé.

(2) Sand blast at first scheduled docking:
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A1l ships if readings exceed 0.0 gb.

(8) Sandblzst immediately:
‘ .
All ships where readings taken on inside of hull
exceed 0.1 g.

As an {tem of Informsation, Captain Walsh’'s dispateh =2dvised
that the lower dmits were recommended on inzctive and disposal
ships for medico-legal and security reasans.

48. Tw,dimuiﬁm.za&mposedm-awem-
ance of the two stendards of clezrznce propssed by Captain Walsh.
The BESS Ol The argument on this point was the fact that ships cur-
rently scheduled for the active fleets might at a later date be trans-
ferred to inactive or disposal status, A_chznge in status of this
nature would require that vessels sp irensierreqse-seducad to tol-
er,_nce leyexs ectc.o.iﬂhed fpr ghips schedmed for inactivation or dis-

beta inmcators had decayec beyond Lbe level of detection by readily
available instruments, the only method remaining by which alpha con-
taminztion could be determined would be difficult and extensive samp-
ling and radio-chemical znalysis. In view of this fact, the Bureau of
Medicine and Surgery considered that final clearance stand,rds must
be the same for all ships and that any preliminary clearznce granted
active ships and considered acceptable for normal operation and re-
pair but not for inzctivation or disposal, must be reccgnized as such.
Therefore, it was ruled that £insl1 clearance e mum allowable read-
in.c,;_p_:_all__sl:_ps_i.w .001 R/cz v gamma for shielded readings
and 005 R/day combined gamma and beta for exposed surfaces pend-
ing further deyelopments.

47, It was obvious to the Bureau of Ships that reduction of all
readings on szlt water svstems even to .01 R/day gamma would re-
quire decontaminztion of almost every non-target which had been ex-
po"“d"fnore than cne day in the lzgoon after tesLEake Those which
had been exposed anly one day were found to be within the Umits of
.001 R/day and were granted final radiological clearance immeci-

ately along with all vessels which had not entered the lagoon subse-

ULICLIo .
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guent to Test Baker. From the success of experjmental work to date

in decontamination at San Francisco, it was considered that sufficient
experience warranted the adoption of the best methods already develop-
ed zs standard for all ships requiring Gecontamination. Consequently,
the Bureau of Saips, with the concurrence of the Burezu of Medicine and
Surgery, promulgated a dispatch on 14 October (141 5502, copy inciud-
ed in Appendix IV) authorizing the ship’s force of all non-target vessels,
including those scheduled for disposzl and inactivation, to proceed im-
mediately with acid cleaning of evaporators in accordznce witl. pre-
vious letters, and alsc one acid cleaning of the entire firemain, flushing,
cooling and drainzge systems, including pumps, coolers and other heat
trensfer apparatus except condensers., The solution prescrived was
about 1.1 normal, inhibited hydrochloric acid in fresh water. Asan
2dditionz] measure, beiling out of the salt water sides of main and
auxiliary condensers with botler compound was prescribed in accord-
znce with the procedures set forth by the Bureau of Ships Mznuzal for
cleaning the stezm sides of condensers. In the dispatch elso were in-
cluded statements to the effect that special protective clothing was not
required for work on non-tzrgel vessels end the only real restrictian
was avoidance of skin contact with radicactively contaminated sur-
foces. The reasan for stressing this point l2y in the fact that consid-
erable confusion still exisied in many minds as to how much protect-
jon was required for perscnnel on the non-targets. This matier had

not been amplified sufficiently in the original directive.

48, On the basis of authority contzined in the dispatch of 14 Oct-
ober, necessary decontamination work was initiated by snip's ferce in
the majority of the Bikini non-target vessels nol already granted final
clearance. About fifty-five of the ShipS snvalyed had arrived onthe,
West Cozst znd vwork progeeced as well AS micht be exnecied consic-
efizg \he {act that personnel were dealingyi il 2N entirely new field,
Many quesiions as to detalls of applcation to particular snips arocse.
To answer the inguiries and requests for indoctrination, the Bureau
of Ships maintained officer representatives on the Wwest Cozst can-
stantly., These officers visited from time to time all industrial act-
jvities and type commanders who were handling contzminated ves=
sels as the need arose for clarification of delails. The specialist
officers so assigned were sorely pressed to find time to provide
sufficient details to all ships seeidng information. The need fora
detailed directive was apparent, but it was desired not to promul-
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gate a general document of this nature until clearance limits had been
established and until prescribed procedures had proved definitely sat-~
{sfactory in a number of cases. It was considered that premature
issue-of information which required considerable revisicn at a later
date would possibly harm the program more by engendering confusion
than would*instruction of ship crews by only a few officers well fam-
ilizrized with the problem and the {nvestigations in hand, and whc were
in close contact with the Burezu of Ships. The need for detailed writ-
ten instructions was alleviated partiaily by preparation and distributian
of the most up-to-date informaticn on approved deconiaminaticn meth-
ods by the Bureau of Ships representatives to vessels arriving cn the
West Coast.

49, In arder to permit further development of decontamination meth-
ods, provide further Information as to nature and extent of contamin-
ation on various types of vessels exposed in Bikini lagoan, and to
make availeble further data as to quantities of radlcactivity and fis-
sion products on board non-target vessels, ACHOMAWI (ATF-148) and
1ST 881 were ordered to Naval Salpyard, San Francisco for experi-
mental deconiamination., It was anticipated that controlled monitoring
and cleaning of these vessels, combined with carelul sampling, would
produce data required to supplement findings on ROCKERIDGE. FPre-
Liminary data from the studles on ROCKRRIDGE were becoming
avzilzble and it was already obvious that data cbtained were incom-
plete in many cases and in general were indicztive only of the worst
conditions to be found in the ship. Hence, they were of doubtful value
for integration in an effort to determine accurztely the total quantit-
ies of fission products or plutcnium aboard. In general, however, the
experimental work at San Francisco had decreased considerably and
greater emphasis was being placed on accomplishment of decontam=- .
inztion by methods already developed pending final cutcome cf the
ROCKEBRIDGE studies.

60. The lack of designation of a military authority charged with
responsibility of actual prosecution of decontamination work on the non-
targets had not been remedied. Consequently, the Bureau of Ships re=
quested the Commander {n Chief Pacific end Commander Western Sea
Frontier to direct ships under thelr operational control to apply the
authorized measures as soon as possible and compatible with operat=
{onal schedules. Most of the work with the exception o drydocking was
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within the capacity of ship’s force. Controlled experiments in com-
plete decontamination by ship’s force at sea were conducted in the San
Francisco area and were most successful, Some limited assistance
was required in obtaining acid mixing tanks and miscellaneous items
of equipment to accomplish the acid circulation. This aid was pro-
vided for by the Bureau of Snhips in autherizing any Naval industrial
activity to expend up to cne thousand dolizrs per ship in rendering
essentizl shipyard services to vessels in accomplishing decontamin-
ation work. A section had been established as Code 180-A under the
Director of Snip Mzterial in the Bureau of Ships to coordinate and
provide necessary technical direction for decontaminztion and clear-
ance of ex-Crossroads vessels., This section was made up entirely
of officers who had participated in the material aspects of the Bikini
operations and who were thoroughly familiar with the radiological
problems involved and the methods developed to combat them,

51. Although considerable inertia was usually experienced at the
outset, the decontamination program by ship’s force cn the West
Coast gradually swung into action. Many of the ships with the as-
sistznce 2nd guidance of the varlous groups organized for the pur-
pose were meeting with considerable success in removing radioc-
active material from the salt water systems. On the advice of Capt-
ain Walsh, the imits originally recommended to the Bureau of Med-
icine and Surgery for final clearance of active ships were adopted as
the temporary standard for ‘‘operational”, ““conditional’’ or “‘prelim-
inzry’’ clearance as it was variously termed. In order to relieve cb=
vious confusion as to the implication of this type of radiological clear-
ance, the Burezu of Ships defined it as clearance for all normal oper-
ations, maintenance and repair subject only to the previous restrict-
ions imposed on skin contact with radicactive surfaces and exposure
to dust from dry abrasion, It was recognized that final clearance
Xmits could not be definitely fixed uxtil the data from ROCKBRIDGE
assays had been compiled.

52. In addition to the establishment of criteria for determining
when vessels had been decontaminated completely, two putstanding
gaps appeared in e decontamination processes thus for authorized.
The nrst was the question of establishing when underwater body de-
contamination was necessary and the second was the development of

—
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an effective method for removing activity from condensers. Bdling
out of condensers with bailer compound solution had yielded negligible
results. With respect to underwater bodies, the Bureau of Medicine
and Surgery was not convinced that the recommended limit of .05
R/day gb for clearance of the exposed exterior hull below the water
was compatible with the ,005 R/day gb recommended for other exposed
surfzces. The Bureau of Ships on the other hand, was desirous of
developing some means ¢f determining without d_rydoclﬂ.ng whether the
underwater hull required decontaminztion. The docking of vessels was
an expensive and time consuming operation which should be eliminated
entirely, if possible, without viclating safety or security consider-

ations.

53. The first preliminary report g of the results of the ROCKERIDGE
assays co conductedm __Up_yefe_wnafsgj.limmajndigated that the total
qQUantly of fission on products present was fust about a tc tolerance dose if the
SeTTote T Taken were const dered as re,pre,sep;,ativ_e of. cond_mtions over, the
entiTe bottom. Tw_clusl_ogj; = _most encouraging to the Bureau of
Srips since some_of the samples taken had read 25 high s 0.4 R/dey and
the zverage was about 0.2 R/day. This finding, {f confirmed, would
el{minzte the necessity for underwater bodyﬁeconLnﬁnahondmstji
nct all of the non- farpet vessels. How to determine without drydocking
whether a vessel met thé prescribed conditions, however, was not
readily apparent. Two possible schemes were devised The first was
correlation of readings inside the hull w!th conditions of radicactive
contamination existing outside. This, however, proved to be impract-
icable because of the low order of activity being dealt with. The sec-
ond possible solution lay in Usting the ships and moenitoring care-
fully the portion of the underwater body thereby exposed. It was known
from experience on hulls already drydocked that the radiological con-
ditions on the underwater hull in the vicinity of the waterline were gen-
erzlly representative of the worst conditions found anywhere on the
underwater body. Immediate steps were taken, therefore, to have sus~
pect vessels {n all ports of the West Coast listed and monitored at the
waterline. The encouraging aspect of the underwater contamination
was the established fact that the plastic types of paint did not contain
more than trace quantities of fission products. Al of the contamin-
ation resided in any marine growth and rusty or scaly patches pre-

sent.

;.— *'f!
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b4, Representations were made to the Bureau of Medicine and
Surgery to decide whether the method of determining the condition

R N . .
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of the underwater body of the suspect ships by Usting and monitoring
portions of underwaler bodies thus exposed would be sztisfactory for
clezrance purposes. That Bureau did not desire to render a decision
on any melter {involving ship clearance without further advice on each
question by a cempetent board of radiclogical advisors., On 25 October
ihe Bureau of Medicine and Surgery consequently authorized establish-
ment of a special medical advisory board to counsel the Chief of the
Bureau of Medicine and Surgery on radialogical matters, (See Appendix
V). The board consisted principally of recognized radiologists and
radicactivity texicologists: Drs. Hamilton, Scott Rodenbaugh, Newell,
and when available, Drs. Langham and Stafford Warren., Captzin Walsh
was designated chairman and Lieutenant (ig) Morton as recorder of

the Board. The duty assigned this Board was to consider and mzke
recommendations to the Surgeon General of the Navy on radiological
matters specifically presented to it for study. The first series of
problems presented dealt with the many aspects of radioclogical clear-
ance of ships which had been mzatters of controversy durinz the pre-

ceding weeks.

58, The Medical Advisory Board to the Chief of the Bureau of
Medicine and Surgery held its first general meeting on 4 November.
At this conference the data from ROCKBRIDGE studies were made
available to members of the Board., On the basis of this information
and afier considerable discussion, the following general final clear-
ance limits were recommended: (All readings R/day, g = gamma,
gb = combined gamma and beta.

Shielded

Active Ships .01 g max.,

Inactive and Disposal ,001 g max.
Unshielded

Active Ships .05 gb max.

Inactive and Disposal .005 gb max.

-~
- - LT -
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Underwater Body
Active Ships .05 gb.
Inzctive and Disposal .02 gb.
In addition, the Board made the followlng comments:

(2) When readings are below tolerance except for one local-
ized area on hull, each case to be considered on its own merits,

(b) For evaporators and pipes, all sections should be cleaned
to below tolerance except sections outboard of the sea valves which
should be considered part of the hull,

{c) More experience is required before 2 statistical average
of readings with no single area above a certain intensity can be speci-
fied as satisfactory from the standpoint of quantitative degree of
radicactive contamination of a ship.

(d) On the basis that ROCKBRIDGE underwzter body is the
worst to be expected, recommend that tolerances specified be met prior
to granting clearance,

(e} Waterline readings are considered of no velue as an in-
dicator of the general condition of the underwater body. They may be
of value if ships are heeled over. It is recommended that an atiempt
be made to correlate internal and external hull readings {rom exper=-
ience gained on ships drydocked.

(f) The X-283 is unsatisfactory for reliable readings below .0l
R/dzy, but is the best availzble instrument and can be used if calibrated

on known radium sSources,

56. The Bureau of Medicire and Surgery immediately took except-
ion again to the application to active ships of radiological clearance
stanaards differing from those specified for inactive and disposal
ships, because of the possibility of change in ultimate assignment as
discussed previously. The Burezu cof Ships declared that it was not
practicable nor considered necessary to decontaminate the entire salt-
water system of a ship to the prescribed standard of .001 R/day fer
external radiation readings. There was also considerable question as
to the interpretation of .02 R/day as the Umit for underwater body
clearance; i.e., whether this was a meximum or statistical average and

whether readings were to be taken with hull wet or dry.

— o et s o
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§7.  The University of Californiz report on the investigal,ons con-
duct_E_C_LQI},ROCKER.lDGE Tad estimated that there was sufficient plui-
onium on the ship to censtitute several tolerance doses. The findings
indiCale 4 hal-most-ei-ihe rodicooltvily_was in the szit wate T_DiDg
systems, *The quantity o plutonium estimated on the underwater body :
from the samples analyzed would constitute about a tolerance dose if
concentrated. In this case, however, the material is so widely disirio-
uted in tons of rust, scale, paint, marine growth and cther matter that
it would represent a remote security and a negligible physiolegical
hazard, Further, when removed by sandblasting, the plutcnium would
be mixed with some 125 tons of sand and would present absclutely no
hazzrd of any type. The report on the ROCKBRIDGE was recognized as
representing the integraiicn of worst conditions throughout the ship, and
ihe Bureau of Ships did not consider it representative of the actual condi-
Hons on this or any other ship and argued that it should be taken in that
light when establishing cledrance }imits. The Medical Advisory Board
apparently had used the report as an example of what might be expected
on a ship with monitor readings on the order of those on ROCKBRIDGE
and recommended finzal clearance Lmits accordingly. The report had
many discrepancies and points requiring clarification. The Bureau of
Srips took immediate steps to insure that a more exact determinatica
of fission products on board and proper coordination with radiation
readings would be obtained from the assays to be conducted on
ACHOMAWI (ATF-148) and LST 881. It was realized, however, that it
would be many weeks before these data could be made available and
that the ROCKRRIDGE report would have to be used as authorztive un-
ti] further tnformation of & positive nature was forthcoming.

o8. Dispatches were sent concerning some of the questions arising
on the Medical Advisory Board recommendations, and a Bureau of
Ships representative, Commander ]. J. Fee, USN, proceeded to the West
Coast to discuss the matter further. After additionzl study and con-
sultation with the Bureau representatives, the Board revised its re-
commendations for final radioclogical clearance of all ships as follows,
all readings in R/dzy corrected to 1 Cetober 1946:

(a) For all units which are habitually closed, shielded read+
ings as follows:
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(1) Ninety-four percent of ship’s salt water system not ex-
ceeding .001 gamma,

(2) Five percent of salt water system not exceeding .005
gzamma. |
* (3) One percent of ship’s salt water system not exceeding
.01 gamma, _

(b) Open systems limited to average .001 gammes and .005 com-
bined beta and gamma.

(c) Underwater body, statistical average of readings systemat-
ically tzken not exceeding .02 combined gamma =nd beta wet or dry on
pertions of underwater body exposed by Usting and trimming to maximum
practicable extent,

The Board at this t{me advised the Bureau of Ships that the de-
sirability of one set of standards for all ships had been recognized,
but that two categories had been recommended originally in an attempt
to effect early release of active ships for operztional purposes, The
Board considered that the amount of activity allowable for active ships
was much greater than for ships being scrapped and that active ships
later designated for scrapping could meet disposal standards at a
iater date if required.

59, The Bureau of Medicine and Surgery accepted the revised re-
commendations for final clearance, and estzblished the operational or
preliminary clearance standards at the values recommended pre-
viously by the Board {or active ships. These Limits were accepted by the
Bureau of Ships as workable and it now became possible to put ship
clearance on a sound basis and to advise vessels specifically what addit-
ional clezning would be required to meet standards., The final step lay
in furnishing to all ships involved a general detailed directive includ-
ing clearance procedures, clearance limits and detailed instructions for
decontamination of each part or system of a ship showing radiation
Intensities exceeding tolerance levels.

60, During the period of controversy regarding clearance stand-
ards, further experimental work on removing radicactivity from main
and auxiliary condensers was carried out at Naval Shipyard, San
Francisco. The circulztion of 1/2 normal hydrochleric acid solution
was tried in several auxiliary condensers and proved effective in
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condensers which were copper-nicke. throughout. The treatment re-
moved only zbout 50% of the activity in condensers whici had dis-
similar metzals in heads, tube sheels and tubes., Because of the heavy
deposit of scale and rust on the heads {n the latter type it was roces-
sary to submit them to mcere thorough treatment, After several var-
izticns in methods it was found that the most efficient generzl meth o3
of cleaning lay in submitting the entire condenser first to a2 cne-t.alf
normzl acid treatment for one hour, then opening up and cleaning man-

‘uzlly in detzil any parts remazaining above tolerance, The manuz! (lean-

ing consisted in the meain of wire bru aing thoroughly the inside of e
heads with a one-normal a¢id scluwun, purching the tubes with & rag
and rod, removing all scale and sludge and {lushing down thorougiiy.
This treaztment had no ill effects on the conde nser materizls and was
considered satisfactory for adoption as standard, The use of acid in
main condensers was not considered acceptable because of the large
size and the possible damage from electrolytic action between & s-
similar mazterials., Mzin condensers in most casss were contamin-
ated only lightly, and removal of zincs foliowad by detziled manuy!
cleaning of heads, tube sheets and tubes, removal cf siudge znd
scale, and thorough flushing proved satisfactory.

61, Upon completion of the experiments on condendensers and tae
establishment of clearance limits, the Bureau of Ships representztives
on the West Coast prepared a complete set of proposed instructicns
for decontzmination of all parts of non-target ships found radicuctive
beyond clearance limits, and detailed safety precauiicns to ke co-
served in the work. These were returned to Waslington, scme 2d-
ditional data inciuded by the Bureau of Medicine ancd Surgery and is-
sued jointly on 22 November by the Bureau of Shivs and Meci¢ine and
Surgery. A copy of the letter is included in Appendix IV. Tnis letter
superseded all previous instructions and served z2s the establiched
doctrine for radiclogical deccntamination and clearance of all re-
maining contaminated Crossreads non-target vessels,

62. Using the ship clearance and decontamination prececures
established by the lelter of 22 November, the ship’s force of all con-
taminated vessels, excepl those prevented by operational require-
ments from doing so, continued with decontamination in accordanc=
with the established doctrine. At this time many vessels already ..ad
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been cleared. At each opportunity radiclogical monitors made surveys
of the parts of ships not yet cleared and requiring decontamination and
forwarded reports of findings on forms provided, Operational clear-
ances were granted as rapidly as possible by Commander Western Sea
Frontier and final clearances by the Bureau of Ships and Bureau of
Medicine and Surgery upon reduction of readings to specified limits,

By 1 Jan {8 ssels of the 159 non-targets had been
rant i earance, and work was progressing faboratly

on most the remai

63. In many cases the prescribed eirculation of the hydrechloric
acid solution was not completely effective in reducing radicactivity tc
tolerance levels in all parts of salt water systems. Particular dif-
ficulty was encountered in dead ends of piping systems or where cir-
culation was poor, such as in by-passes at reducer stations, Some
trouble was also experienced in flremain gate valves where valves
were installed with bonnets down allowing silt, rust and marine
growth to be pocketed in the bonnets where acid solution circulation
could not remove it. The ultimate success in all cases of this nature
depended on the energy and initiative of the ship’s force. Where
general circulaticn failed, the obvious solution to the problem was re-
movel and manuzl cleaning of the part involved, or isclation of a par-
ticular section for detailed acid solution treatment. '

84, Cn 27 November, a conference was held in the Bureau of Ships
for the purpose of discussing the overall situation with regard to
safety and security of the radi ological decontamination procedures

on the Bildni non-target ships. Attending the conference were re-
presentatives of Bureau of Ships, Bureau of Medicine and Surgery,
Manhattan Engineering District, and Dr. J. G. Hamilton of the Uni-
versity of California, ]J. G. Crocker Radlation Laboratory. The con-
clusions reached at the conference were as follows:

(a) There is absolutely no possibility of physical injury from
ridicactive materials in the amounts being dealt with on the non-tar-
gets under existing conditions.

¢ (b) The possibility of the use of radiocactive materials re-
moved from non-targets as a source of plutcnium need be of no con-

gxn because it is much easier and simpler to produce larger amounts
use of small cyclotrons which are more readily avallable.
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(¢) The principal quesiion of security lies in the possibility
of determining bomb eificiency by analyzing radicactive products
removed from ex-Crossroads vessels. Wren decontaminated to
existing limits for final radiological clearance the only possible
source fol this analysis would le in materials removed from the
underwater body. Even this was considered to be impossible, but
Dr. Hamilton agreed to conduct analyses of these materials to deter-
mine whether successiul determination of efficiency by this method
was possible, Manhattan security personnel agreed that, pending re=
ceipt of information to the contrary, underwater bodies of non-tar-
gets cleared according to existing standards would be considered as
presenting no security hazard.

(d) Special disposal of sand used in sandblasing underwater
bodies of radicactively contaminated non-target ships is not required,
provided marine growth is removed first and disposed of.

(e) Solutions used in removal of radiozctivity from salt water
systems of non-target ships may be discharged into harbers, pre=
ferably at a slow rate or after dilution, without security or health
hazard.

The minutes of the conference are included in Appendix V.
The information regarding disposition of sznd-blasting send and de-
contaminating solutions was promulgated to all interested commands
and appropriate corrections to the procedure letter of 22 November
were issued. Included also In this correction, which is contained in
Appendix 1V, were approved recommendations of the Medical Advis-
ory Board that small boat hulls, anchor chain, anchors and chain lock-
ers be subject to the same 1mits for final radiological clearance as
were underwater bodies of non-target ships.

65. On 18 December, information from tests conducted at the
University of Czlifornia revealed that the decay rate of gamma
radicactive material had been found much more rapid than was
originally realized. The tests revealed that readings taken on 1
December 1946 to be corrected to 1 October 1846 would require
application of a factor of two. This was of considerable importance
since the required fzactor had been calculated previously as 1.1 - 1.2,
and had been neglected because it was within the range of error of
the {nstruments used. Many ships had thus been granted final radio-
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logical clearance when application of proper factors would not have
justified it on the basis of established clearance limits. The matter of
clearance imits was immediately restudied by Dr. Hamllton of the
University of California. His studies on the basis of current informat-
ion inditated the following:

(a) Limits couwld be raised considerably without incurringa
health hazard.

(b) If geiger counter readings were corrected to 1 January
1047 and exdsting limits for final clearance maintained, no security
hazard would arise.

Existing instructions were modified immedizately to require
correction of monitor readings to 1 January 1847 for clearance pur-
poses, At the present time it appears that a1l non-target ships
will have received final clearance by about 15 March 1947.

68. The following conclusions are submitted as a result cof the
experience galned in dealing with radiolegical conditicns on the
Crossroads non-target vessels:

(a) Vessels steaming or anchored for even Limited periods
in sez water containing radicactive atomic fission products will
have radioactive materials deposited on all suriaces exposed to the
contzminated water. The quantity of fission products depesited will
vary with the concentration of radicactivity existing in the sea water,
the length of exposure and the physical and chemical properties of the
surfaces exposed., The radicactive products deposited will be concen-
trated principally in exposed matter of vegetable origin, porous sur<
faces, rust, scale, marine growth and paints other than intact,
plastic ant{fouling paint,

(b) Deposits of radicactive material on shipboard surfaces
represent a potential physiological hazard to personnel in two
possible ways depending on the quantity and concentraticn of the ds-
sion products.

(1) External radiation effects may be suffered from gam-
ma rays for a variable period by personnel habitually in the vicinity
of concentrations of radicactive materials,
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(2) Internzl radiation effects may be experienced by
personnel who permit extensive ingress of long-life fission products
to their bodies through cuts and abrasion in their skin, or by breath-
ing or otherwise ingesting large quantities of dust generated from
radicactively contaminated surfaces.

() Naturzl deczy will eliminate personnel hezzrd from ex~
. ternal radiation in a period of ime verying from a few hours to

. several months depending on the degree of concentration. Natural
decay does not, however, remove the danger of the long life fissicn
products whose texicity depends on their introduction into the body.

() Application of special fission product removal techni=
ques Is required to eliminate from radicactively contaminaied sur-
faces the early gamra radiation hazard and the leng-life fission
product toxicity danger. The nature and extent of the external physi-
ological hazard produced by gamma radiation is reasonably well
defined and readily assessible by available fleld instruments. The
toxicity resulting from the absorption or ingestion of a given quan-
tity of alpha emitter fission products by the buman body is not
known with any degree of certainty, nor is the ratio of the alpha emit-
ters retzined by the body to the quantity introduced. Further, there
[ . is avzilable at present no ready means of determining casily and
| quickly in the field the concentration of alpha emittersina radio-
actively contaminated surface.

(e) After two months experimental work, methods were
developed which Were SuCCESSI IR Temovihg Beposiis e sssion
Procucis o the extent necess=vy fo eliminate 21 _health and security
hazards from this source, The methods adopted are not suitable for
effective field application in early and rapid removal of radio-
active contamination since they are slow, tedious and require quanti-
ties of material and equipment not ordinarily carried on board naval
vessels.

(f) For purposes of national security it is considered neces-
sary that an extensive program of radiological research and develop=
ment be carried out with the following objectives:

(1) Develop methods of reducing or eliminating deposits
of radicactive materials on ship components exposed to water con-=
taining products of atomic fissicn.
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(2) Develop on a high priority basis means of removing
or neutralizing rapidly in the fieid tission product deposits immed-

iztely after an attack utilizing atomic fission.
(3) Develop positive informaticn as to the toxicity from

{ntroduction of a glven quantity of long-life fission products into the
human body by varicus means, the manner in which such guantities
can be introduced, and means for detecting readily the extsience and
conceniration of alpha emitiers in any contaminated area.
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PART I

FUTURE ;RADIOLOSICAL DECONTAMINATION RESEARTL PROGRAM

1. Early findings of the Crossroads Tests indicated without quis-
tion that one of the most important arnd far reaching effects was the
contamination of the participating targets by deposits of radioactive
materials on the shins and the radiological effects resulting thore-
from. As pointed out in Section I of this report, the contaminztion oy
alpha emitters, whose concentration can be determinnd positiv--ly at
the present time only by elaborate and lengthy radio-chemicail analy-
sis, necessitated that attempts to rehabilitate the ships at Bkini be
ahandoned because of the potential physical hazard involved, Vary
little was known at the time or, indeed, at this writing, as to the
physiological effects of continuous exposure of personnel to the radio-
active products on the targets. The same applies to the means of pro-
tecting personnel working on ships heavily contaminated, or methods
of removing rapidly general concentrations of radicactive materials
from ships.

2. The implications of radiclogical effects on ships exposad in
the vicinity of fission of an atomic bomb brought out by the Bikini
operations were tremendous. Here was revealed the possibility of
killing or disabling, permanently or temporarily, by a simele bomb
large numbers of men on naval vessels at a distance cof three or.more
miles from the point of fission. Furthermore, large numbers of
ships could be rendered unsafe for habitation for indeterminate per-
iods under present standards of ship design and with the present status
of knowledge as to the behavior of radicactive products of the bomb.
It was clear that a research program of indeterminate scope, but
certainly extensive, to obtain and analyze care fully all possible
radiological data on the Crossroads target vessels and to develop
count ar-measures and defense procedures was necessary for fu-
ture national security. |

3. On 27 August 1216, the Chief of Naval Operations promulgated
a directive (See Appendix IV) establishing the Navy's Radiological
Safety Program. Among other items, the Bureau of Ships was charged
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in the program with the responsibility for and cognizance over in-
dividuzl and collective protection of shipboard personnel from
radiological effects; development of decontamination measures and
distribution of decentamination equipment; and development, procure-
ment and distribution of adequate detection instruments. To imple-
ment the research program required to discharge the responsibilities
assigned to the Bureau of Ships with respect to the Radiclogical Safety
Program, arrangements were made for the return of many of the sur=
viving Crossroads target vessels to Naval Shipyards for radiological
studies and other purposes, while several other vessels were sched-
uled for indefinite retention at Kwajalein for the szame purpcse, The
present plan of geographical disposition of the targets involved is as

follows: -
SAN FRANCISCO BREMERTCN
INDEPENDENCE (CVL 22) PENSACOLA (CA 24) (:
CRITTENDEN  (APA 77) SALT LAKE CITY (CA 25)
GASCONADE (APA 85) HUGHES (DD 410)
MARE ISLAND PEARL HARBCR
CONYNGHAM (DD 371) NEW YCRK (BB 34)
SKIPJACK (SS 184) NEVADA (BB 36) °
SKATE (SS 305) "
| KWAJALEIN

BRISCOE (APA 85)
BRULE (APA 66)
DAWSCN (APA 79)
FALLON (APA 81)
YOG 83

MUGFORD (DD 389)
MAYRANT (DD 402)
RHIND (DD 404)
STACK (DD 408)

4. To coordinate the radiological investigation of target ves-
sels and to provide a centralized agency staffed with adequate scien-
tific personnel and furnished with proper equipment to conduct nec-
essary radiological research and development werk, the Bureau of
Ships directed, on 18 November 1846, that a Radiation Laboratory
be established at Naval Shipyard, San Francisco, A copy of the

._-——f'"‘_ﬁ"————\ e = -

. ‘w U-,‘_ - I/—"'-"-' - —— -: - A ‘_’_I ~ -
. L L VIR .
Page 65 :

UK CLASSIFIE



~ _ UNCLASSIFIED

directive establishing the Laboratory is included in Appendix VI,

The Laboratory was charged under the Bureau of Ships with

making provisions for estimation of radicactive contamination, develop-
ment of methods and procedures for decontamination, studies of con-
taminatipn by radicactive materials and allied investigations, The
facilities so established were designed to supplement and cooperate
with activities of the Naval Establishment having direct cognizance of
other phases of the radiological safety pregram. Arrangements were
made at the outset for use of the {zcilities of the Laboratory by the
Bureau of Medicine and Surgery for making studies of physical radio-
logical hazards and such work in connection therewith as is associ-
ated with decontamination. The Bureau of Yards and Docks and the
Bureau of Aeronautics alsc expect to utilize the facilities of the Lab-
oratory in connection with thelr problems and responsibilities in Con-
nection with radioactivity and radiclogical safety.

5. The first projects of the new Radistion Laberatory invoived
studies of the decontamination and final radiological clearance of the
remaining non-target vessels. More extensive and complete re-
search work was contemplated for the returning target vesszls, The
first prospectus of work on these ships was issued on 14 January 1947.
B A copy is included in Appendix VI. As criginzlly contemplated, the
Iaboratory will play the major pert in portions of the investigation
of the returning targets dealing with deposits of radicactive mater-
ials on the ship, radiological hazards and decontamination.

6. At the present writing the Radiation Laboratory at Naval
Sripyard, San Francisco has just commenced functioning and time

has not yet permitted development of extensive information. It is
anticipated, however, that the Laboratory will render invaluable as-
sistance in solving future problems involving the use of atomic energy
and radiczctive materials in warfare and for industrial purposes.
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FOREWOCRD

1 The ships’ forces which were engaged in decontami-
nation work aboard are as follows:

U.

i
(92]

.SALT LAKE CITY (CAZ5)
. NEW YORK (BB34)
NEVADA (3B38)

. PENNSYLVANIA (BB38)
. PRINZ EUGEN (IX300)

. CARTERET (APA70)

. WAINWRIGHT (DD419)
CONYNGHAM (DD371)

. MUGFORD {DD389)

. PARCEE (85384)

. DENTUDA (58335)

. TUNA (S5203)

. SKATE (333095)

. SEARAVEN (S5198)
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The U.S.S. NIAGARA (APABT7) is not included as an example of ortho-

dox decontamination but rather because of the interesting nature of the
P . . . . .

ship’s contamination which necessitated rather different procedures.

The following ships found similar conditions and took more or less

similar measures upen reboarding and rehabilitating their vessels.

U.S.S. CORTLAND (APATS)
U.S.S. GENEVA (APABS)
U.S.S. BLADEN (APAS3)
U.S.S. FILLMORE (APAB3)

The ships’ reports that are included herein are typical cnes and se-
lected on account of the phases of rehzbilitation reached. The

SALT LAKE CITY had removed most of the numerous ‘‘hot’’ spots and
was just about ready to start general decontamination. The U.S.8.
NEW YORK had a start on general decontamination. This ship was '
fortunate in having relatively few excessively radiocactive areas to re-
duce. The U.S.S. WAINWRIGHT made extraordinary good progress to-
ward rehabilitation. '
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CA25/49-7 U.8.8. SALT LAKE CITY 15.che
Serial: 225
19 August 1948

From: * The Commanding Officer.
To: The Commander Task Group l.2.
The Director of Ship Material.

Subject: Report of Radiologi'cal Decontamination of the
U.S.S. SALT LAVE CITY (CA-25).

References: (a) CTG 1.2 despaich 171836 of August 1946.
(b) DSM verbal request of 16 August 1946.

Enclosures: (A) Report of Radiological Survey - Post-Baker (nine
(9) pages). :
(B) Diagrams of main deck and communication deck
showing radiological areas (six (€) pages).
(Not available)

1, The first efforts at decontamination were begun on
9 Aucust. Thorough cleaning and removai of paint could not be accom-
plisned until 6 August when cleaning materials became available.
Four monitors assigned to work with the ship conducted surveys about
thie shib to determine hot areas the first two days to facilitate the re-
moval of the hot areas {irst.

2. Op 5 August a complete gurvey was pegun and readings
on renresartative areas ware ranorded. Each day the same route was
followed and readings recorded to determine changes. Enclosures (A)
and (B) are the results of this survey. Many localized hot areas which
were quickly removed are not shown in the record in all cases since
they were located by other monitors checking over areas to be worked.
Eazch day new ‘‘hot spots’’ were discovered which were not previously
known to exist. '

£
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U.S.S. SALT LAKE CITY

15-che
CA25/49-7 _
Serfal: 225 » 18 August 1946
3. On 5 August a strong acetic acid solution was applied

to @ deck area on the open bridge to determine the value of acid in de-
contamination. The 4 ft. square area was scrubbed for 5 minutes
after acid was applied then flushed off, A control area of the same
size was also scrubbed for 5 minutes using only salt water., Both
areas were reduced exactly the same amouxnt (1.5 R to 1.3 R).

On 6 August a similar solution of Eydrochloric Acid
was applied to a steel plate and scrubbed for several minutes then
flushed off. No control area was used bul the results were very nearly
the same as for the acetic acid.

On 7 August a plece of the wood deck was removed from
the well deck after measuring the rzdiation of the area, The section
was then brought to the ROCKEBRIDGE and planed down with a joiner
machine by 1/16 inch cuts. 5/16 inch was removed to bring the wood
to tolerance. A special report of the experiment was submitted on
8 August.

4, Every effort was made to prevent anyone from re-
celving more than the established radiation tolerance. It was found
necessary to continually caution men about precautions to be taken
ground hot areas and still some would be found handiing debris with
bare hands although rubber gloves were avallable. Mgn were worked
in groups with-arne petty officer to every 5 or 6 men. It is considered
highly impractical to work the SATT TAKE CITY with great numbhers
of men znd remzin within safe rgdiation tolerance withont comoetent
petty officers assimned to each small group of men {Sor-f.anen).

5. The following is a summary of work accomplished each
day.

KETe | Ve
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11.5.8. SALT LAKE CITY

CALE/49-7

. Surial: 225 1@ Avgust 18-
*

2 August

A few personnel boarded the ship {rom the CONIERVER
which was moored alongside and sprayed boiler compounc and lye
solution on bulkheads, the top of turret #1 and the stesl deck on the
forecastle. Small parties threw numerous pieces of shrapnel overLoz~a
from weather decks. Entire ship was hosed down by CONSERVER for
about 30 minutes. Average radiation 3 to 4 Roentgen on weather decks
except forecastle which averaged about 2 R before work was begun.
No readings were taken upon securing.

3 Aucust
Boarded with two parties of 50 men each in 2 hour re-

lays.

Scrubbed forecastle, communication deck and well deck
with sand and soap. No other cleaning materials were available. Fore-
castle readings reduced to 1 R, with steel deck about DS R.

4 August
Boarded with 3 parties of 50 men each in 2 hour relays.

Holy stoned forecastle with soap and sand. Flushed cori}
sand (highly radiocactive) from open bridge, pilot house level, communi=-
cations deck and entire main deck. No other cleaning materials wers - -
available. Open bridge and pilot house reduced from about 12Rtc4 R
average. Some drains and puddles remalin high but were removed later.

5, August
Boarded with 3 parties of 50 men each in 2 hour rela’s.

Cleared away wood gratings, bunting and other denriz
from open bridge, scrubbed deck and hosed it down thoroughly. Scrubbec

A ———
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U.S.S. SALT LAXE CITY

15-che
CA25/49-17

Serizl; 225 19 August 1946

pilot house level, communication deck and flushed down. Flushed
down well deck, after superstructure deck and main deck aft. No
caustic cleaning materizls were available. Average readings on
bridge and pilot house reduced to 2.5 to 3 R and communication deck
to about 2 R.

68 August

Boarded with 3 parties of 50 men each in 2 hour relays.

Sprayed lye solution on bulkheads and deck of open
bridge, pilot house level, turret #1, communication deck and fore-
castle deck. Flushed off lye solution after scrubbing with deck
scrubbers, removing several ccats of paint from painted surfaces.
Readings generally reduced 10 to 15% on wooden deck. Painted sur-
faces reduced %5 to 35%.

Removed vent cover port side, frame 100, main deck.
Rezding outside--80 R, reading inside--100 R. Flushed out vent with
hose. Reading reduced to 8 R.

7 August

Boarded with 3 parties of 50 men each in 2 hour relays.

Holy stoned main deck from forecastle to well deck.
Sprayed lye solution on bulkheads from turret #1 to the well deck.
Lost electric power at 1400. Unable to washdown gcrubbed decks.

' Cleaned out contaminated newspapers and canvas from
wing storage frame 60. Readings reduced {rom 48R to 4 R.

Cleaned out debris from spud locker and flushed out.
Reading reduced from 32 R to 10 R high with about 5 average. ’
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U.S.8. SALT LAKE CITY
15-che
CA25/40.7

Sarial: 2

oo

o 19 August 18548

8 Aurust
EBoarded with 2 parties of 80 men ¢ach in 3 hour relays
to reduce time lost in changing working parties.

Completed flushing loose paint {rom areas where
solution was applied previous day.

Solution had to be reapplied to remove paint. All bulk-
heads and turrets in forward half of ship were completed. Commencead
spraying and flushing of bulkheads on after superstructure deck. Con-
siderable paint was removed although reduction in general radiation
was about 10%. Where vaint coliected in puddles around draing on
commurication deck reading increesed irorn 1.5 B 1o O R. Puddles
weré removed.

8 August
Boarded with 2 parties of 80 men each in 3 hour relzys.

Removed hot debris from afier searchlight platiorm. Removed pocke:s
of hot sznd and debris in airplane crane structure and around structure
avaft after stack.

Removed paint with lye solution from turret #3 and #3,
secondary conn structure and gun shields, on after superstructure deck.
Slight reduction in radiation apparent although a complete survey was
not made after completion of work and the ship was not again boarded
for the regular daily survey conducted each morning.

J. CONNOR

e
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U.S.S. SALT LAKE CITY

CA - 25

REPORT OF RADIOLOGICAL SURVEY - POST BAKER

fonitors: Lt. Cdr. SKCW (Sr. Off.)
- Lt. Cdr. SMITH
Lt. Cdr. ELDRIDGE
Lt. HUFF
It. WELIS
1t. (ig) ROUTT

Note: All readings are stated in Roentgens / 24 hours
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Main Deck and Superstructure:

August
4 5 6 7 g8 g

Water in aft. stbd.
corner of wardroom 1.0 0.8 - removed.......... 0.3

Water in passage to

Captain’s Country 2.0 15 1.5 1.3 1.0 0.7
Landing to CombDeck

stbd. side. 1.0 2.0 1.5 1.0 1.0 0.8
ComDeck aft - aver. 3.0 2.6 2.0 25 1.5 1.2
No.3 5 sponsonave. 2.0 15 1.0 07 07 0.8
Water in #3 sponson 1.0 3.0 removed.....cicvviicviiinanenn.
No. 15" spon-ave. 3.0 1.0 1.2 0.8 0.8 0.7
Water in #1 sponson 3.5 3.0 3.0 11 0.85 0.8
ComDeck - stbd. of Turr.

#2 - deck average 1.5 15 1.2 08 0@ 07
Turret #2 stbd. bulkh’d 0.6 05 0.5 0.4 035 0.3
ComDeck - port aver, 1.0 1.5 1.0 07 0.8 0.5
ComDeck - port - aft

of Turret #2 2.0 2.0 1.7 1.2 1.2 1.0
Radio I bulkh’d - port 1.0 1.0 1.0 0.57 0.4 0.4
No. 2 5"’ sponson 2.0 20 1.0 1.5 1.0 0.5

- —
—
——

—
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Main Deck and Superstructure:

August
. 4 5 6 7 8 g

ComDeck, hatch to
Cart's Country 1.0 1.0 1.0 o7 08 05
No. 4 5’ sponson 15 1.0 1.0 1.5 13 0.5
Weater in #4 sponson 3.0 2.0 2.0 removed.....coeeeeeses
Drains in #2 sponson |

Stbd. aft 15 15 12 8 4 7

port aft 3 4 4 2 1.5 2
Drain head of ladder
to pilot deck, port 15 15 10 55 5.5 5.0
Pilot Deck - pert 12 3 3 3 3 4
Inside pilct house
deck average 15 1.0 0.2 02 15 0.13
Pilot Deck, stbd. 20mm 15 15 g.0 1.0 1.0 0.7
Pilot Deck, stbd. aver. 20 4 3 2 2 2
Bridge, stpd. 40mm 6 2 2.0 09 0.8 0.7
Deck aft of Nav, Bolth 10 3 3 2.5 1.0 0.8
Open Bridge, fwd 15 3 2.5 1.5 0.7
Open Bridge, port 8 4 2 24 ‘1.1 0.8
Bridge, port 40mm 3 2 2 2 0.58 0.6

=" T
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rain Deck and Superstiructure:

>

ir

August

* 4 5 6 7 8 ]
Radar Xmtr. deck
port aft drain z0 20 20 14
Radar Xmtr. pert-deck 4 4 4 3
Radar Xmtr. stbd-deck B £ 6 B3
Landing to CombDeck port
side 2.0 15 1.5 1.0 12 0.8
Deck port of W.R. 1.0 1.5 1.0 08 06 0.4
Deck port of Turret #1 1.5 0.8 0.7 07 05 0.4
Focsl, port, woed 1.0 0.8 05 0.6 04 .35
Focsl, port, metal 0.4 0.4 03 05°0.3 .25
Eyes 0.3 03 02 04 0.2 .15
Focsl. stbd. metal 0.4 0.2 02 03 03 .15
Focsl. stbd. wood 0.8 05 04 05 0.4 12
Deck fwd. of Turret #1 1.0 05 0.6 04 04 04
Stbd. of Turret #1 deck 1.2 0.8 0.7 08 0.5 04
Stbd. bulk’d Turret #1 1.8 0.4 04 04 .04 03
Deck at Bos’'n Locker 25 2.0 1.2 08 0.8

Page ' B 3
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Main Deck and Superstructure:

August
X 4 5 8 7 8 8
Deck stbd. of W.R. 1.0 0.8 07 07 04 04
Quarterdeck, average 2.0 1.5 14 1.2 1.0 08
Deck outside metal shop Z.C 20 2.0 1.2 1.0 1.0
Stbd. passage deck 1.5 1.2 1.2 1.0 1.0 1.0
Stbd. boat stowage 10 2.0 2.0 2.0 15 4.0
Deck outside CIC aft 3.5 2.0 2.0 35 1.5 15
Deck frame.s 110-120 2.0 1.5 1.2 11 0.8 0.7
stbd. 120-130 1.5 1.0 0.8 07 086 07
Metal deck 40mm 1.2 1.0 1.0 0.7 0.7 0.8
Wood fantail fr. 140 1.5 1.0 07 07 07 0.8
Charcoal on fantail 2.5 2.5 25 25 2.0 &.0
Deck frames 130 2.0. 1.0 0.8 07 07 05
Port 120 1.2 1.0 1.0 07 07 0.5
110 1.2 1.0 1.0 1.1 1.0
Chafing mattresses §1'150re than 2.0........ 2.0 3.0
Gutter frame 110 P 000 1.5 1.5 1.8 1.5
Gutter frame 105 P 80 2.0 2.0 2.0 2.0
Dage 79 ... - T
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Main Deck and Superstructure:

August
4 5] 6 7 8 g
Lzundry vent cover 150 90 €0 10 3.0 3.5
Port boat stowage 80 2.0 2.0 2.0 20 L.
Deck about Messhall hateh | 3.0 3.0 1.8 08 Cs& 1.0
Port passage deck 3.0 1.0 1.0 14 2.0 1.2
Spud cleaner deck 10 15 s 32 10 )
drain outside 20 10 10 4 4 3
Port side well deck 2.0 1.0 1.0 1.2 1.0 .55
Well deck amidships 6 5 4 4 4 3.5
Deck at stbd. ladder 20 2 2 2 0.6 1.0
Port side aft of W.R. 2.0 1.5 1.5 1.5 0.8 .65
Ward room deck averg. 0.2 0.2 0.2 0.2 15 .03
Door maindeck fr 108 8 10 10 8
Galley 19 1.5 1.5 1.5 1.2
Wing stowage 20 20 48 4.0 2.5
Page 0 e —m oot T
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August
7 8 9 10 11 12

Pzint locker .08 08 cleariiiiiicecieienieniensienes
Anchor windlass 048 048 clear.iciiiiiiiiiiiiiiiinneee.
Room 20U 048 048 cleariiiiiiiiiiiieiiiiiinnnn.

201 L0368 L0380 cleariiiiiicireccaensinsniones:

203 L0368  ,028 CleaTl...ccccirveirsiocncoanansns

204 072 072 cleariiiviiieraveesnionnciinnsns

206 .08 OB clear...ciiiisieiieeiiiinianiens

205 038 L0838 clear...cvevevernniinisseennes

pAV 048 048 CleAT...iiisririieiiiiiisansenes

208 L0B0 L0800 clear.iiciciiieierenianriiinsnns
F10-30 passageway 038 L0368 clear..iiiicscecesracecacsnanens
F20 linen locker 038 038 CleBl....ceveverarseasisnricine.
F23 port blower L0368 L0368 CleAriiiieereceresrrienssciensns
FZé port head J0B4  L0B4 Clear....iveicenrcoreccirsananns
Room 210 072 072 CleRrl.iiiiiiececcncncecionsnens

209 084  .084 clear.....cceeervcscricscssansns
Dark room L0B0 L0600 clear.iiieiiiieecrnciiinnnanaaae
F29 heater room 080 L0600 clear.i.ciieesrerrccisananannnee
— [
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August
7 8 8 10 11 12

Room 212 : 048  L04B clear.iiiiiciireccsieiiiinienens ‘
F37 head 007 007 clear...cccciiieecenciciiienenn.
Room 214 072 072 cle@riiiciecierecreinisansanness

213 017 017 Clear.iiiiiecrernncecsirrnnans

211 024 024 cCleaTiiiiiieriicceciniiiniosess
Troop Off. bunk rm. 0368 L0368 CleaAr.iiiciviesviverionsananinas
Room 215 L0080 008 cleATr.ciiivecicncesrercrsscenens

217 009 L0089 clear....icccecicencriiiancncnes
F40-48 crews space 038  .080 forward area clear.........
MAA shack (inside) 3.0 2.0 2.0
MAA shack (outside) 4.0 40 2.2
F48 center line 1.5 1.5 0.8
F48 port 2.0 2.0 2.0
Compt. at F48 port 0.2 0.2
Blower at F48 port 0.45 0.45
Blower at F48 stbd. 0.6 0.6
F49 port crews head 0.45 0.50

stbd crews head 0.5 0.5 0.4
Fwd. edg fwd. uptake . 1.3 1.3 0.8 .
Page 82 3
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August
7 8 g 10 11 1z 13

F52 stbd. hatch to B.R. 2.0 2.0 1.0
1st lts. office 080 080 .040 clear....eccaevrienaanenns
Post office 080 L0800 40 clear.iiiiieiiiinene
F62 stbd grating to BR 8.0 2.0 2.0
Eng. office 1.0 .06
Center fwd. uptake 1.5 10.0 3.0
Fwd. uptake stbd, 8.0 8.0 7.0
Water at oil shack 12 10 12
FE1 port blower room 3.0 4.0 3.0
Fwd. uptake port 4.5 10 6.0
Rec, Hall 4 4 3
Barber shop .084 L0368 clear...cceirrnenncessns
F72 stbd door 2.0 1.0 0.8
F72 port dcoz 14 0 .60
Electric shop .10 .30
F78 port head .08 .03

shower .80 .03
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Augast
7 8 ¢ 10 11 12 13
F78 uptake (port) 10 10 5
(center) 20 20 10
F78 port blower 1.5 4.0
F 8% machine shop 4 4 4
stbd. 1.5 1.1 .5
Nimeograpn room .24
Mess hall port fwd. 2 .2 2
mid 4 .3 4
aft 14 3
Hatch to ice room 1.0 1. 1.5
Mess Hall stbd. fwd 5 D .2
mid .6 .6 B
aft 1.5 1.5 1.5
center .0 4 4
¥80 machine shop .2 2
Light shop 1 .06
Machine shop (inboard) .8 .8
Shigfitter’s compt. .08 .15
F102-113 port 072 .080 clear....ccoivvernviiiincnnenn-
stbd 088 .08  cleariiiiiiiieccriiiiiiiiennnss
F113-119 port 080 L0800 clear..cccevceiiivirinnnnnnees
stbd. 080 L0B0 Clear.ivviiisveerereceeronsnens
Page 84 .




August
. o 10 11 i LZ
LS
F110-1Z% port 10047 AN 0 ) SN <3 =10 NP PP
stbd. .06 O RTRINCE [
CPO mess port .06 Ko o3 LT S OO PR POPE
stbd. .06 ORI F-08 SOOI
F132-14C port .14 0. =
stbd. .18 09 4
Aft head 012 .05 .05
Lo
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this symbol / stznds for *‘less’

. August
8 7 8 9
15 0.1
20 0.1
27 072
29 Sick Bay .00 L0600 04
G.U. ward .036 /.1 /.
Dental .036 ,036 /.1
P.R. steril 048 .036 /.1
O.A. outer bulk’d 072 /.1
Disp. window ] .OESOA /.1
Dis. outer bulk’d 072 /.1
GSK annex ‘ 048 024 /.1
37 Passageway 048 /.1
GSK issue 048 0368 /.1
Small stores 048
48 A-310 stbd. 0.14 0.10
A-310 center 0.52
A-310 port 0.19 .072 )
e g | U
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August
c i L g
4% Diesel pump 48 ,
Laundry 14 30
1-4 O
4-10 D4t
Sail locker L0456
15«18 Linen closet 072
1£-23 Fresh water 048
A-B07-A .24
A=-508-A : 048
Vedicine lockeT .03
53-28 port 036
Sick Bay head 036 .038
Third Deck
58.30 Sick Bay Ward 048 /.1
Lab. 038 /.1
44-48 stbd. aft 08¢ /.1
port aft ' 048 / 1
Fire room #¥1 072 080 /.1
Fire room #2
(near burner 1) 072 0.60 /.1
Page 87
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Third Deck
August
. - 8 & 9

Fwd. engine room

4th deck 072 036 /.1

3rd deck 1t /.1
Fire room #3 0n2 034 .08
Fire room #4 072 024 .08
Aft engine room

3rd deck Al .06 .06

4th deck J1 B0 .06
Ice room 048
Long shaft alley port 060
100 D-401 M 036
After gyro room 038
Long shaft alley stbd. .024
100-109 port and stbd. 080
108-118 port and stbd. 048
119-130 port and stbd.’ 060
130-138 port storage .080

stbd. storage .060
136-141 storage aft .036
am Page 88 IO
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BR34

—iml ©F - . ee oopx p .
Serial cal U.l.2. lNEW YORK (Lo,

. s
1L Auvmuss L0
From: Ths Commazanding Oiificar.
To : The Dirsctor of 3hips hlzterizl,
Subject: Report of Decontamination FProgress, V.20, 1m0
1. Following completion of washing down procedure ny (L

tug on the afternoon cf €th August, first decontamination tenms fro:
the shiz’s company boarded on the Tth. These teams were rellive:
every two hours and returned to the ROCKBRIDGE. The day was syl

mainl7 in jettisoning useless, highly radioactive raaterial such zs care-
4 =3

.

vas, cargo nets, battered topside lockers, wood items and debris of 211
corts. All life-rafis znd floater nets were put overboard and secured
to the side of the ship. Preliminary inspection of the snhip, espscially
in the suspected floodad areas, were made by thea Commanding Officer,

O together with the First Lieutenant and Carpernter. Engineering Derart-
ment stzrted the forward diesel generaior for €mergency light and

- power, and the forward diesel fire-pump, prepzrztory to furnishing
water to wash down the main deck. Casualty pewer circuits were run
to fuel cil service pump in #2 fireroom and to the submersible pumips
being rigged aft, preparatory to pumping. C and R Department spemnt
day making complete inspection of the fire-main and rigging the P-500
pump and submersible pumps so that sumping of ficoded areas could be
commenced first thing on the 8th. As water could not be chtained on
deck until complation of inspecticn of the {ire-main, decontamination
could not start in earnest on the forecastle until sufficient working
rmaterials could be assembled. One group, in charge of a Chief Pay
Clerk, spent the day scouting for poiler compound, lye cornstarch,
scrubbers, gloves, boots, and the like. Fresh water was hauled from
the ROCKBRIDGE. By early afternoon water was obtained from the
fire-main and the topside was washed down, particular attention being
paid to the forecastle.

- .
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[T

BR34 Serial 221 15 August 1582

2. On the 8th of August, since necessary WOrkKing materials
were now'azssembled, decontzmination on the forecastle began in
earnest. Solutions of boiler compound and lye were used - lack of
fresh water being a handicap, - and the forecastle was washed down
several times. Sand was obtained and holystoning began. Cleaning up
of the second deck was also stzrted and numerous pools of water re-
moved, debris cleaned up and loose gear that had been knocked about
strzightened up. The jettisoning of useless gear continued. The
Engineering Depariment had started the forward diesel generator and
diesel fire-pump for fire-main pressure. The diesel generator was
connected to main distribution beard through #12 fire-pump feed in
order to supply power to the submersible pumps and to #3 fuel oil
service pump. At 0900 {ires were lighted off under #3 boiler and
stearn formed at 0950, At 1100 steam was cut in to the forward dynamo
and #2 turbo generater warmed up. Pumping was commenced in the
engine room, shaft alieys and storeroom bilges. At 1120 completed
checking essential electrical circuils and at 1130 shified electrical
local {rom #1 diesel generator. At 1230 commenced pumping D-12
through secondary drain and flooded after diesel generator room
through man-hole and opened gravity drain to port engine room bilges.
Started pumping bilges. The C and R Department meanwhile was
pumping aft with two submersible pumps in trunk D-38 and one pump
in the C.P.O. mess room. Procedure was to work aft from D-38to
flooded steering gear room and steering room.

3. On August 8th forecastle was again washed down and holy-
stoned with boiler compound, lye and sand. Fresh water still had to be
hauled from ROCKERIDGE in cans. Approximately 100 men were turned
to on the second deck and considerable progress was made in cleaning
up the second and third decks and officers’ country. Others turnedto
cleaning up forward superstructure levels. General Field Day was held
on the second and third decks, in the forward superstructure, and in the
englineering spaces. Engineering Department washed out ice box,
cleaned refrigeration plant and made ready for operation. Cleaned out
boot shop. Started sick bay air conditioning unit. Ventilation system, .

P

. - -
. -
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BB34 Serial 221 15 August 1942

-

having been cleared by Radszafe, had previously been started. Drained
after diesel fire pump and generator; tried to jack over by hand ana
found both frozen. Completed stripping forward group of fuel oil tarks.
Replaced air casing on #1 boiler that was blown out on Test Baker.
Cleaned up evaporator room and machirery; port set ready for oper-
ation. Washed down radioactive surfaces in the port engine room and
blower room with boiler compound. Checked circuits to fresh water
pumps and started same. Fresh water from the reserve feed bottoms
clezred by Radsafe, Sent to Radsafe sample from fresh water gravity
tank. C and R Department completed pumping D-112, D-38, D-37, D-3%,
and started pumping D-32. Both boat cranes were found to be operabls
and both planes were jettisoned.

4, On August 10th, forecastle was again holystoned with
boiler compound, lye, and sand. Air castle and boat decks were
washed down with boiler compound and lye, and the main deck aft
washed down with salt water, preparatory to giving these decks the
sazme treatment given to the forecastle. Engineering Department
continued Field Day and Gunnery Department commenced decontami-
nation of test torpedo and mine. C and R Department pumped out D-25,
D-27, D-26-P, and D-268-S. Open seams found in D-12 and D-13, after
trimming tanks. Wooden plugs were put in drain holes and other small
holes to keep water out of D-25 and D~-27 from the trimming tanks.
Water also coming into D-27 from around steering gear shaft which
was torn loose from the deck. As result of all pumping the trim aft
was reduced from 5 feet to approximately 1 foot.

5. The following table shows results obtained in reducing

the amount of radicactivity on the forecastle due to holystoning with
boiler compound, lye and sand.
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BR34 Serial 221 15 August 1946
. Readings in Roentgens
Frame No. 7th Aug. Bth Aug. Oth Aug. 10th Aue.
Bow 1.6 i T b
103 1.7 R 5 45
10P 1.6 5 ! 5
203 1.6 .62 5 D
20P 1.3 1.2 s 3!
308 1.5 1.3 6 .6
30P 1.3 1.2 5 .5
403 2.0 1.1 8 5
40P 2.0 1.0 N D
6. The following table shows smount of radicactivity on the

main deck aft where decontamination consisted of cleaning up debris,
jettisoning gear, sweeping and one (1) washing down with salt water.

Readings in Roentgzens
Frame No. 7in Aug. 8th Aug. oth Aug. 10th Aucs.

703 . 1.6 1.6 1.2 1.3
70P 1.2 1.2 1.3 1.0
808 2.0 3.0 .8 .
80P 1.6 3.0 1.3 .9
08 2.4 ! .8 .6
90P 1.7 1.0 R 1.0
1008 2.6 N E5 B
100P 1.7 .8 .9 1.0
1108 1.5 1.3 . 1.0 .9
110P 1.2 1.5 2.0 1.3
1205 2.0 .8 .95 B
120P 1.8 1.0 9 .6
1308 1.8 1.5 1.0 .3
130P 1.6 *13.0 .8 .
Stern .59 1.5 2.0 . --

*Paint chippings.

—

-
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EB34 Serial 221 15 August 1945

As can be seen by these readings monitors were not consistent. Radio-
activity on the main deck aft apparently reduced some with little or no
decontamination process, although there was no radical decreases as
were on the forecastle afier only one application of holystoring with
boiler compound, lye and sand.

R. ]. CONNELL.
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CROSSROADS U.S.5. WAINWRIGHT (DD419)
August 5, 1948

MEMO TO COVMANDER TASK GROUP ONE POINT TWO OTF-1)
Subject: Test BAKER, Summary of reboarding operations, Aug.4-5.

Ship’s personnel continued reboarding operations on
WAINWRIGHT. This is an unofficial summary presented for whatever
interest it may have.

August FCURTH Boarded at 0840 and evacuzted at 1630.

2 groups relieved every 4 hours (topside).

1 group remained full time (engmeermg)

Lighted off #3 boiler and shir’s service generator.

Continued scrub down with boiler compound-lye so--
lution., Completed coverage all topside areas, Re-worked other areas
previously treated as before. Scrubbed down sides with lye solution.
Washed off with three hozes @ 120 lbs. €-8 fi. distance using P-500
on LCVP. Jettisoned all canvas except cover #3 gun mount. Strung
life rafts astern.

Complete closing up #2 boiler. 850# hydrostatic
test pressure dropped 1 1b/min, Continued repairs pumps and electri-
cal boxes after engineroom.

D3M ordnance and ECO electrenics inspection
groups aboard.

AAVEN monitors present.

August FIFTH Boarded at 0810 and evacuated at 1700.

2 groups @ 6 hours (topside).

1 group remained full time (engineers).

Lighted off #3 boiler and ship’s service generator.

Continued scrub-wash down with lye solution all top-
51de areas as before., Removed serving from lifelines-strung life floats
astern.

Continued work engineering deficiencies as before.

HAVEN monitors present 0815-1530,

. : --"""".",n
T | SRR
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GENERAL REMARKS:
A. Status engineering deficiencies at 1700L/5th.

- 1. Distilling condenser pump and motor on LIXIE
for repair salt water damage-evaporators out pending return esti-
mated 10 August.

9. Thrust collar #2 generator on DIXIE for sample
mig. new.

3. #9 rmeain condensate and booster pump, scored’
bezring and cracked and frozen oil deflector ring-ship’s force.

4. Magnetic electric controllers for condenser
pump (1) above - ship’s force attempting to dry out salt water damazage
after engineroom.

5. Boillers:

#1 - Out of commission with unlocated leak which
occurs middle of tube nest above 150 1bs. pressure. Today’s test leak |
did not appear until about 610#. Wedge cuts are the only way believed
pessible to locate this leak but ship’s force has been working over four
weeks attempting to locate by other means.

#9 - In commission for auxiliary (500 lbs.) steaming
only. Believe 600# underway steaming would cause more tube failures.

#3 - CK

A. Radiological Aspects. Since reboarding the lst
ship has had 3 different monitors assigned. Recorded data for that
monitor (and assistant) aboard on 3rd and 4th is attached for infor-
mation and is only record available except that returned to HAVAN.
The results of scrubbing and washing down (paint removal) are shown
by the checks made on the 4th - are typical of results obtained, and
for convenience are listed here:

r".‘".'. ')
— L

-
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C

GENERAL RENARKS (Continued) .

Focsle Deck (Port) 4th - Before  4th - After

Frame 00 .3 .2
10 .3 2
20 A .3
30 A .25
40 A .25
50 .0 .35
60 .0 .35
Brezak of deck 70 1,0 )
' 80 .3 2
70 4 .25
80 B .35
20 A .35
100 4 4
110 A .25
120 4 .25
130 A4 .3
140 D A4
150 .45 .55
160 1.0 .20
170 1.0 .25
180 1.4 110
180 2.0 1.0
Stern 1.4 4

The main deck and focs’le deck today the 5th with washdown not fully
completed indicated about a .15 port side and .1 stbd. The general
average below decks today dropped to .1 or below., Full coverzage has
been made each morning on dry clean decks and time has aliowed only
a few checks after completion ¢f days operations but indications are
fairly conclusive that the decrease can be attributed to the paint re-
moval. Readings the next day after about 16 hours are not decreased
from the last previous days and in some cases seem to have increased.
Because of the many factors involved there have been axceptions to the
examples above which represent the over-all picture - - some have
been better - - some not so good. Decontamination by the ship has been
- no more or less than paint removal by the use of caustic soluticn, elbow
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GENERAL REMARKS (Continued)

<

grease and solid steam high pressure wash. As the readings have
decreasgd so has the “‘background’’ and such material as serving on -
lifelines now show up as ‘‘hot’’ are being removed.

) Respectfully

L. W. SEDGWICK, Cdr., USNR Conidg.

cc: Dep DSM (W/O R readings)
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U.S.8. WAINWRIGHT (DD4:9)
8 August 1846
MEMORANDUM TO COMMANDER TASK GRCUP ONE POINT TWO.

1 3

Subject: Test Baker, Reboarding Operaticns, August 6-7-8,

Ship’s personnel continued reboarding operations on WAINWRIGHT.
This is an unofficial summary presented for whatever interest it mz
have,

August 8, 7, 8 Boarded 0800 and evacuated 1700 daily.
All hands remained full time,
Lighted off #3 boiler and ship’s service generator.
Continued scrub-wash down with boiler compound-lye
soluticn topsides and engineering upkeep.
HAVEN monitors present.

General Remarks.
- (a) Status engineering deficiencies at 1700L/8th.
(1) Thrust collar #2 generator on DIXIE as sample.for mfg new.

(2) Starboard engine jacking gear, Frozen gear ring. Ship’s
Force, Estimated completion 10th,

(3) Bollers. No. 1 and No. 3 OK. No. 2 suitable 500 1bs.
auxiliary steaming.

(b} Radiological aspects. Main deck readings now average, .05-.08.
At 1700L/8th est 22.9% topsides surface below .10 R/day. Monitor
surveys now made with 263’s and earphones. CRS boiler uptakes
(port side) with all paint removed read .086 R/day. Bridge wings
{port side) aluminum the same. No attempt to reduce upper surfzces
of stack, masts--not deemed practicatle unless made mandatory.
Interior spaces below .10 - - today’s surveys indicate contami-
nation of passageways crews compartments, mess hall, etc., by

L

-
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personnel from topside. Contamination is not excessive but is
apparent. Some engineering valves above tolerance and have heen
marked for personrel to stzy clear. Sonzr room continues utout

.5 == originzl readings below .10 in one icebox hive increuged to

.3 plus -- investigation will be raade tomorrow for contar.ination
when cleaned scveral days 2go. Hot material will “induce’’
(descriptive use only) steel for several feet around it. All monitors
are unanimous in agreeing that underway in clear ocean water
would materially help the radioactivity decrease,

In view of the present low level of radicactivity and the improve-
ment in material condition of readiness in engineering this is tha last
summary report submitted and information concerning RFS, ete., will
be furnished the group commander by regular channels,

Respectfully,

L. W. SEDGWICK
USS WAINWRIGHT
Commanding

. Em-— ~ A - -
e i la I L

LN N e e e
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U.S.S. NIAGARA (APA-87)
c/o Fleet Post Office
San Francisco, Czlifornia

20 August 1946

From: The Commanding Officer.
To The Director of Ship Materizal.

Subject: Decontamination - Report on.
Reference: (a) CTG 1.2 Dispatch 190848Z of August 1946.

1. This ship was reboarded on 30 July 1946 (Baker plus 5).
At that time the maximum Geiger reading obtained was 0.40'R/day.
The compartments that were balow the waterlire had a higher Geiger
count than others; at the time the radiological monitor stated that no
man was permitted closer than five (5) fe=t to the ship’s hull in these
compariments. The afternoon of reboarding the NJAGARA got under-
way to shift her berth from the target array to less “hot’’ waters
near the entrance of the lagoon.

2. For 2 day and a half after reboarding 21l decks and bulk-
heads in compartments above the waterline were washed down with
soap and water. The sides of the ship were also scraped to a
distance of approximately five (5) feet below the waterline to remove
marine growth, No Geiger counter was avzilable at this time so the
effectiveness is not known.

3. On the afternoon of 1 August the NJAGARA got underway
and put to sea to wash the ship’s sides. A speed of ten (10) knots was
maintained that afternoon and night. This reduced the Geiger count
approximately 40%, The following morning speed was increased to
fifteen (15) knots; however, this did not reduce the radioactivity any
more.

4, Upon reentry into Bikini, hogging lines with scrapers
attached were led around the ship and the bottom scraped in an attempt
to remove some of the marine growth, After two days of scraping @



UNCLASKIFIED

monitor made an inspection finding the ship below 0.10 R/day through-
out. The hottest spot was 2 porticn of the ship’s hull adjacent to the
gangway; a reading of 0,095 R/day was obtained here. This reading
was azpproximately 0.05 R/day higher than the rest of the ship. The
safe distance from the ship’s hull had been reduced from five (5) feet -
to one (1) foot, Therefore it was apparent that the scraping had done
some good.

O, After the inspection by the radiological monitor two more
days were spent in scraping the hull. During this time the entire
bottom, sides, and waterline were scraped. This scraping was fol-
lowed by another inspection on 5 August. At this time the mornitors
declared the ship radiologically safe in all parts and gave it RADSAFE
clearance required to depart from Bikini.

6. Due to the position of the NIAGARA'’s anchorage, materials
irom decontaminated ships were washed against the ship. To prevent
this material from clinging to the ship’s sides the waterline was washead
down each day for a week with fire hoses and the bottom was periodi-
cally scraped. At the end of a week another Gelger Inspection showed
a maximum of 0.082 R/day at frame 68; the rest of the ship was below
0.018 R/day.

7. With the exception of the procedures already mentioned,
no decontamination was done on the ship. No paint was chipped or re-
moved.

8. At the time of the blast the point of detonation was approxi-
mately on the ship’s port quarter. The effect of this was noted from
the Geiger rezdings even after the hull had been scraped several times.
For instance the results of one inspection showed the following:

o — —n wme e e —— T
-y o — - \.

UL\ \‘w-:‘——:‘ [ __,_____'__‘J'
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Decontarmination - Report on Cont’d.

L2

R/DAY
FRAME NO, PORT ST3D
14 0.042 0.028
28 0.018 0.054
42 0.024 0.015
57 0.017 0.012
68 0.060 0.048
g2 0.052 0.024
83 0.053 0.018
107 0.042 0.072
110 0.079 0.072
122 0.096 C.048
135 0.036 0.012

W. H. STANDLEY, ]Jr.

cc.
CTG 1.2.

N e b e e e = - ..__..._,_./
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JOINT TASK FORCE ONE
. DIRECTOR OF SHIP MATERIAL
014K2/A20° U.S.S. WHARTON (AP7)

1 3

14 Avgust 1942

MEMORANDUM

Subject: Comments on Radiation Measurements on Target
Submarines.
Enclosure: (A) Tabulation of daily Geiger readings.

(B) Curves of Radioactivity Decay for DENTUDA,
TUNA, SEARAVEN, PARCHE and SKATE.

1, Daily topside readings of surfaced submarines were
taken at about three feet above deck with a Geiger - Mueller counter at
five selected spots. These readings were recorded in Roentgens per
twenty-four hours and are tabulated in enclosure (A)., Monitors taking
readings and the instruments with which they were taken varied from
day to day.

2. Trends indicated by curves plotted from the above-
mentioned readings and pertinent information on the ships concerned
is as follows:

DENTUDA - Had been submerged during Test Baker and was
surfaced con Raker plus two. Ship is about a year
and half old, paint is very thin and there is very
little rust. Decontamination measures consisted
primarily of topside scrubbing by ship’s force
using lye and boiler compound. The curve shows
a rapid continuous rate of decay with a half life of
about 2.5 days.

TUNA - Had been submerged during Test Baker and was
surfaced on Baker plus two. Ship is old and has
considerable paint and rust. Decontamination
methods consisted primarily of topside scrubbing
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by ship’s force and also a lye and boiler compound

- bath followed by a wash applied by an ATF on Bakear
plus 5 and 6. The curve shows an initial decay rate
similar to that of the DENTUDA with a half life of
about 2.5 days which lengthens to about 3.5 dzys as
the radiation approachas 0.1 R/24 hours.

SEARAVEN - Had been submerged during Test Baker and was
surfaced on Baker plus four. Ship is old and has
corsidarable paint and rust., Decontamirnation
measures consisted of daily scrubbing by ship’s
force after Baker plus five together with several
lye and boiler compound baths applied by an ATF
after Baker plus 12. The curve shows an initial
decay rate similar to that of the DENTUDA with a
half life of about 2,5 days with 2 later change at
Baker plus twelve to half life of about § days. Note
that this is similar to the half life indicated for the
PARCHE and SKATE, both of which had beern on the
suriace for Test Baker.

PARCHE - Had been surfaced during Test. Ship has an average
- accumulation of palint and rust. Decontamination

mezasures consisted of limited daily scrubbing by
ship’s force after Baker plus six with lye and boiler
compound bath and also wash treatments applied by
an ATF at intervals on and afier Baker plus twelve.
The curve shows an initial decay rate with a half life
of about 4.2 days feliowed by a definite reduction in
measured radiation at Baker plus twelve and a re-
sumption of a steady decay rate thereafter with a
half life of 4.5 days. This is the only positive indi-
cation in any of the submarine curves of the probatle
effectiveness of decontamination measures in re-
ducing the overall average radiztion from this type
vessel.
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SKATE - Had bien surf.2 & curing Test Baksr. lLlost o the
superstructic . ... licking nad been blaste. from
tiie vessel in Test Able leaving tiie bitumastie
covered hull fully e.pos=d. The .nueve shows an
unchanged decay rate with & hulf life of about £.Z
dzys. Decontariinition methods and measurss are
indicat2d on the ch.rt.

3. No effect has b-en mzds to co-relate indicated ralic-
tion on Baker Day with distance from tne center of blast, Knowing Ce-
cay rates of sodium salts or other substancss with which the ships e
he contaminated, the date, particulisly for the TUNA and SEARAVEL,
may be useful in indicating type znd dagree of contamination. 3hifiing
of berths of the TUNA and DENTULA on Baker plus three and the SKATE
on Baker plus six from the target area to uncontaminated moorings doss
not appear to be significant. .
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SUBMARINE RADIATION

U.S.S. DENTUDA (53335)

i

Dzte  Row  Fwd, CT AftC. T, Aft Stern  Average Remarks
25 -

26

27 4.0

28

29 2.5

30 1.2 1.25 16 1.0 1.2 1.25

31 1.2 1.1 1.5 95 1.2 1.2

1

2 7 7 85 5 6 67

3 45 .6 5 42 5 5

4 31

5 .26

5 2 3 3 2 p 24

7 12 16 15 15 .14 15

8 .05 .06 06 .05 .05 054

9  .048 .06 072 .08 .048 057
10 .03  .038 05 .08 .03 .04
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SUBMARINE EADIATION

U.S.8. DENTUDA (3333%)

Date Bow Fwd.CT AfRC.T. Aft Stern  Average RewizrTks

L3

12 .04 .04 .098 .04 .038 051
13 .03 .03 Q7 .02 .05

14
15
16

17

-\
N
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SUBMARINE RADIATION

U.S.S. TUNA (85203)

Date Bow FwdCT AfC,T, Aft Stern Averzge TRemarks
25
26
27 8.0
28
29 4.0
30
31
1 .8 1.9 2.0 1.0 1.0 1.34
2 B .85 .95 | .88 .82 .88
3 .6 i .85 9 N .75
4 44
5 Al
8 ! A7 48 52 45 A48
7 .28 .34 41 .43 33 .36
8 15 .18 .20 23 .20 18
o .21 .28 3 3 .2 .26
10 .05 .06 072 .072 .08 063
| Ay T
- TN
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SUBMARINE RADIATION

U.5.5. TUNA (35203)

Dzte Bow Fwd Ct Aft C,T. Aft Stern  Averacre Remarks

11
12 .08 .12 12 11 o 101
13 .08 .09 .10 12 a1 .10
14
15
16
17
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SUBMARINE RADIATION

U.S.S. SEARAVEN (S81€8)
Dezte  Bow_ Fwd. C.T. AR C.T. Aft tern Average Renarks
25 "
26
27
28
29
30
3l 2.5 5.0 4.0 3.83
1.54
2 1.0 1.25 1.5 1.0 1.5 1.25
3 .87 .85 1,15 87 1.2 .85
4 .82
5 .58
6 4 .6 .6 45 -} .51
7 .3 .46 .50 .35 .38 .40
8 .25 37 .35 31 .42 .34
9 2 .25 .35 37 .25 .28
10 .26 .22 .32 .35 .22 .2';!
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SUBMARINE RADIATION

U.S.S. SEARAVEN (85188)

Date Bow Fwd. C, T, At C.T. Aft Stern Average Reriarks

11
12 15 .2 .23 .2 .2 .18¢
13 14 .20 .20 18 1€ 17¢
14
15

16

17

W =
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SUBMARINE RADIATION

U.8.85. PARCHE (S5384)

Date Bow Fwd. C.T. Aft C.T. Aft Stern Averace Remsrlks

La sl

25 .

26

27

28

29

30

31 25 4.0 8.0 8.0 4.0 5.1
1
2 40 55 75 2.0 15 4.1
3 42 5.3 56 1.6 .82 3.52
4 2.8
5 2.77
6 15 3.0 3.5 .8 5 1.86
7 .56 1.45 2.5 .42 .38 1.06
8 .54 1.50 210 .35 .37 .97
9 .45 1.0 1.4 .3 2 87

10 45 1.3 1.8 .35 .18 82
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SUBMARINE RADIATION
U.S.S. PARCHE (S5384)
Dzte Bow  Fwd. C.T, ATt C.T. Aft ~Stern  Averape Remszrks

| 3

11
12 35 i .94 2 .15 47
13 32 .€8 .89 .22 .18 Af
14
15

16

17
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SUBMARINE RADIATION

U.S.S, SKATE (35303)
Date _Bow Fwd. C.T. Aff.C.T, Aft Stern Average Remarks
25
26 )
27
28
29
30
31
1 3.0 5.5 7.0 4.0 3.0 4.5
2 2.6 2.6 3.3 2.5 1.8 2.56
3 3.0 3.0 3.8 2.2 2.0 2.8
4 2.7
5 -2.04
8 2.0 2.5 2.5 3.0 .85 2.37
7 1.5 1.65 2.4 1.7 46 1.54
8 1.5 1.65 2.3 1.55 .35 1.47
8 .6 | 1.5 2.3 1.0 4 1.16
10 4 1.3 2.0 1.5 .64 1,17
= 52
Page 122 '“\')- ;--~"‘ S -




305

SHATE

T‘[.q”"'.

L

k.
o

i

@O
tu
4l

a0
-

<
£
W
s

o

A

ol

@

i
a}

T@]

4

31

1.1

Page 123

e

ED

=7

o mie

1

: facn, 4

;‘,'_

Gl e b’

fromd

),

| el

{1



APPENDIX T

CJTF-1 Serial 079
of

g September 1946

Note:  This letter was superseded partlally by Joint BuShips - BuMed
confidential speedletter serial 1381 of 24 September 1946. (See
Appendix IV). Both were superseded entirely by Joint BuShips-
BuMed corfidentizl letter All/Crossroads/C-s{98) - (o) of 22
November 1946, a copy of which is contzined in Appendix IV.

O
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( JTF-1/7-3/-
FILE: 19-7
Serial: 079

g September 1948

From:
To:

Subject:

Reference:

Enclusure:

BT B oroTTrT
U.’a‘d WhiionaniFIED

JOINT TASK FORCE ONE

Commander Joint Task Forece ONE.
Commanding Officers of Ships Listed in enclosure A.

Ships, Radiological Safely of,

(a) CJTF -1 Cornfidential letter, serial Q75 dated
19 August 1948,

(b) CJTF -1 Confidential dispatch 282110Z of
August 1846,

(A} Listof ships present at Bikini for sufficient
perioa following Test Bzker as to be radis-
loglcally suspect.

(B) Technical instructions for
radlological Monitors (Conf.)

(C) Radiological Safety instructions to be iollowed
by all ships pending complete monitoring and
clearance,

(D) Copy of CTTF -1 Confidential letter, serial 075
of 19 August 1846,

1. Reference (2), which is Enclosure (D} hereto, sets forth certain
steps which would have to be taken before complete and finzl radiologl-
cal clearance could be given any ship which was at BIKINI atall after
Test RAKER. It was considered at that time that the steps prescribed

in that letter would be sufficient, but further information and resulis of
labratory analyses have indicated thal additional safeguards are re-
oulred. After discussion with CJTF -1 Radiological Szfety Adviser, Com-
ServPac in his 240111 August promulgatad to type commanders and dis

e,

-

triet commeandants certain steps which would have to be taken, and recoms-
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mende@ reassembling at San Francisco the ships which had been sub-
jected to possible contamination. This dispateh proposed & criterion
of 10 d=ys presence at Bikin! after July 25 as constituting & possibility
of contzminztion, but CJTF -1 in his 282110 stated that he concidered
21! addressees of Reference (a) {(and of this letter) as suspect, despite
the fact that some of tnem had been present less than 10 days. Also in
his 282110 CJTF -1 concurred in the assembling of the affected ships at
Szn Francisco for resurvey and radiological clearance, with the provi-
sion of fzcilities also at Pearl Harbor, and the flying of mronitors and
equipment to Guam to provide resurvey and clezrance there for ships
which had proceeded to the westward from Blxini, Later, when it ap-
peared that San Francisco might be unduly crowded by the assembling
there of such a large number of ships, CJTF «1 arranged for the expan-
sion of the monitoring organization to Include the other principa vest
coast ports (the headquarters, however, remaining at San Francisen
under COM12).

o, CNO 302200 of August directed that when ships arrived at the
west coast, Pearl Harbor of Guam, carrying boats which had been ex-
posed to radiological contamination, such boais were to be nomitored
under the direction of the District Medical Officers, and boats which
were found to be unsafe were to be sunk at sea in deep water.

3, The purpose of this letter is to advise individual commanding
officers of the foregoing sequence of communications (most of which
were addressed only to type commanders and district con.meandants),
and also to summarize safety precautions and give information 2s 10
the monitoring and clearance organization and procedure.

4, Enclosure (C) constitutes a summary of safety precautions which
should be followed until complete and final radiological clearance has
been obtzined. It should be emphasized that the ““clearance” which all
ships obtained before leaving Bikini was only a permission to sail, and
did not constitute a clearance within the meaning of this letter.
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o. Enzlosure (B), the techriczl insiraetions e monitors, is in-
cluded for information.

E. It % i1l be noted that the list of addresaee: o 1nis letrer (which
is also 2 list of ships which must be considerad radiologically sus-
pect until cleared) dees not includs ships whicn were & part of the
target array, even though later re-manned and 10w operating. sSutr
ships will be handled and cleared bty Command-r Naval Task Groups.

7. The radiological Orgznizzation i as fcllows:

(a). CJTF -1, Washington, D. C., through his radislogical Safsty
Adviser, will define the golicy to be followed by the mordioring or-
ganization,

(b). Captzin W, E, WALSH, MC, USN,, JTF-1 Medical Ofzicer
operating from the office of the District Medical Ofticer; Twelith Naval
Distriet, will coordinate the monitoring work necessary for finel clear-
ance at Pearl Harbor, T.E., and on the West Coast, He will osbrain and
assign to the District Medical Officers of the 11th, 12th, 13th, l4th
Naval Districts, and Guam necessary monitors and instruments. He
will promulgate and distribute Technical Instructions to the Radislog:-
cal monitors,

(c). An advisory board of senior c¢ivillan scientists is available
to Captain WALSH, as are necessary laboratory {aciiities.

(d). The Radiological Safety Officers or monitors will be assign=d
to the District Mediczl Officers for administrarion and will maks (nz ac-
tual surveys.

8. As ezch of the suspect ships reaches the porr to which it rag tern
ordered for radiclogical monitoring and clearance, i1 will arrangs with
the District Mecical Officer for monitoring. The monitoring organiza-
tion, undar the District Medical Ofiicer, will make & thorough survey

of the ship, and provide advice and technical assistance in the elimira-




tion of such contzmination as is found. When the ship is found to be
safe for unresiricied use {either as a result of inltial monitoring or
after decontamination work) the monitoring organization will so
zdvise the District Commeandant, who will then address 2 dispatch

to the ship glving radic.oglcal clearance, and including as info ad2es
CNO, CJTE -1, CinCPac, BulMed, and the ship’s type commander. In
some few cases it may be found impossible to eliminate certain of
the contaminatlon; in such cases a conditional clearance will be given
setting forth what further decontaminztion will be required and what
precautions must be taken in the Interim. Such conditional clezrzances
however, are highly undesirable In that they limit operation and will
eventually cause immobillzation through lack of maintenance; accor-
dingly they should be given only when the elimination of the contami-
‘nation is manifestly impracticable, aad only after Captain WALSH (
Pzra 7 (b) above) has been consulted to insure that there are no
further facilities which might avalil,

8. In addition to the above dispatch report, the monitoring or-
genization will forward by mail a complete report of the conditisns
found on each ship. to BuMed with coples to CNO, the ships type
commander, CJTF -1, CinCPac, the ship, and Captain W. E. WALSH
(MC) USN., care Distriet Medical Officer, 12th Naval District,

10. Once this program is underway the Chief of Naval Operations
will issure a weekly summary showing the current radi-logical status
of each ship listed in Enclosure (4), thls to be sent to all informatisn
addressees of this letter.

11. Distriet Medical Officers are requested to prepare adequate
copies of Enclosure {B) for use by the Radiological Safety Monitors
under thelr cognizance.

'12. It is essential that It be understood that there is 5 serious poten-
tial hazard involved here, which requires close attention tc the safe-
guards laid down in Enclosure (C). 1t involves important factors whose
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presencesdn appreciable quantity has been definliely determined only
gfier the departure of most ships from Bikinil., There {s no reasorn 4o
belleve that zny personnel have been subjected to zny serisus hazard
as yet but the safety precautions issued as Enclosure (C) herewlith,
must be rigidly observad until a Radlologicel survey has been miads
and clezrance given

F.J]. LCWRY
Rezr Admiral, U.S. N.

cc:
CNO
BuMed
CinCPzc
ComServPec
ComAirPac
CombDesPac
ComBzatCruPac
ComPhibsPac
ComSubsPzac
CominPac
Com 11
Com 12
Com 13
Com 14
ComWesseaFron
ComEawseaFron
ComNavShioyard Mare Island
ComNavSLilyard Bremerton
Comi:avBr‘oyard Terminal lsland o e~
ComNavSLipyvard Pearl Harbor -7

- -

CNB Pezr} Harbor, ’{: e - T
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(zont)
Com Marlanas
CNRB Guam
ComNavPhil
BuShips
ComGenManhattzn District
CTG 1.2
Radsafe JTF-1.
CTG 1.3
ComDesRon 7
ConDesDliv 72
ComServDiv 11
DSM
Captain W. E. Walsh, MC., USN.,
¢/c District Medical Officer,
12th Naval Diswrict,

Comdr. E. P. Harris, MC., USN.,

USS EAVEN (AT H-112),
¢/o FPO San Francisco.
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LIST OF SHIPS PRESENT AT BIKINI FOR
SUFFICIENT PERIOD FOLLOWING TEST
BAKERAS TO BE RADIOLOGICALLY SUSPECT

»

MOUNT McXINLEY AGC.-7
AVERY ISLAND (AG-T78
HAVEN A PH-112

. WHARTON AP-T7
KENNETH WHITING AV-14

$FALL RIVER CA131
ARTEMIS AKAZ21
APPLING APAS58
WYPSY ARSD-1
MENDER ARSD-2
PALMYRA ARST -3
PRESERVER ARt -8
DELIVER ARS-23
CLAMP ARS-33.
CURRENT ARS-22
CONSERVER ARS-39
RECLADMER ARS-42
WIDGEON ASR-l

~COUCAL ASR-8
ETLAE AN-79
SUNCCOK AN-80
ONEOLA (AN-85
SEACKAMAXON AN-88

ATA - 180
ATA - 185
ATA - 182

ACHOMAWI ATF-148
CHICKASAW ATF-83

ATR - 40

ATR - A7

ILCT - 1184

LCT - 1420
ROLETTE AKA-99
IST - 817

13T '- 831°

Puge

GEO CLYMER APA27
HENRICO APA45
BOTTINEAU APA-235
BEXAR APA-237
EOCKWALL APA230
ROCKINGHAM APA-229
ROCKBRIDGE ADPA-228
ORCA AVD-49
BARTON TL-722
SUMNER DD-092
FLUSSER DD-388
LAFFEY DD-724
MOALE DD-833
HUNINGTON DD-781
IOWPY DD-770
INGRAEAM DD-894
DIXIE AD-14
COASTERS HARBOR AG-74
HESPERIA AKS-13
POLLUX AKS-4

- ENOREE AQ-69

TOMBIGBEE AOG (W)-11
AJAX AR-6

PEAON ARB-3
TELAMON ARB-8
CEBU ARG-6

ARD - 29

CREON - APRL-11
SPHINX ARL - 24
FULTON AS-11

ATA - 187

ATA - 124

CEOWANOC ATF-100
MI! NSEE ATEF =107
WENATCHEE ATF-118

Enclosure (A) _ ""'—‘j
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WILDCAT AW-2

1ST - 388
1ST - 881
- €82
YF =-+733
YO - 132
YO - 199
YOG - 63
YOG - 70
YW - 82

QUARTZ IX-150
PREIQUE ISLE APD-44
GUNSTON EALL LSD =9
SAN MARCOS SLD-25
1LCI - 977

1C1 - 1062

PGM - 24

PGM - 23

PGM - 25

PGM - 29

PGM -31

PGM - 32

LCT - 1361

1LCT - 1481

1CT - 1358
BENEVOLENCE AH-13
BOWDITCH AGS-4
JOEN BLISH AGS-10
TAMES ) . GILLIS AGS-13
YD - 836

YVS - 354
YMS - 358
YMS - 413

DUTTON AGS - 8
BRAMBLE WAGL
avi  “NIA AKS-44
Yo 233

Puge

IED

SIOUX ATF-75
APL - 2T
SAIDOR CVE-117

N. K. PERRY DD-883
BURLESON APA-87
ST CROIX APA231
1c1 - 1091
WALKE DD-723

OTTAWA AKA-101

BEGOR APD-127
CEICKASKIA AD-54
EAYFIELD APAS3
CUMBERLAND SOUND AV-1
NIAGARA APA-8T

1C1 - 1087 .
O’BRIEN DD725

132

Enclosure (A)
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'~ TECENICAL INSTRUCTION FCR MONITORS

TECHENICAL OPERATICN
SHIP CLEANANCE

NMission T}?‘ detect and avoid radislogical hazards connected with
ships.

Situztion.

1. Ships steaming or anchored in water which is contzmninated
with products of an atomlc bomb explosion, may collect spme of
these rzdioactive products (a) in pipes and drains carrying sait water,
(b) in the scale which forms on the inner walls and shells ~f evapora-
tors and condensers and (c) on the external surfzces of the hull, par-
ticularly near and below the water line where mearine growth and
encrustation are common.

9. The longer the ship operates within such contaminated water
and the greater the use of the salt water systems, the greater the
likelihood of such contaminztion and the more extensive the contaning -
tion which may take place within the ship.

3, TTF -1 ships operating within the Jagoon i RBikini sukseguent {5
25 Tuly 1846 may haye ~nd theoe with accumulated tcizl of ten days
“subseaquent thareto probzbly heve become corntamirzt=d as in paragraph
1 above. o

QOreganizziion-

1. Trzinad radislogical personnel surveyed each ship prior to its
departure from Bikini,

9. The Commanding Officer of each ship was given a temporary
radiological clearance report including written instructions relative
to precautions to be taken when cleaning or repairs might apen up

- radioactive deposits, .

3. In ports of arrival from Bikini area, llaison between radislogical
monitors and District of Port Medical Offjcers is essential.

—
— .
s o, L a— -
L -
_’ *
”~ o
Lo
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4, District Medical Offlcers will be provided with an 5Dprov¢ dli=t

of trained monitors within that district. .

*5, It is escential to inform comm:nds concerned with Jhip 1o o0k
ments, and oper:tions officers, as well us cognicant yard manag-.s =14
commaenders.

[

4

Prevzratian,

1. Ecquipment needsd: (a) A_pariatle Geiger counter ar atlar
gensitive datector of 2loha, bata =rd remma ravs, () i bardarlin-
cizes sambples of scale, rust, me-ine growth, ete, zhould be rallected

by the monitor and sent to the leboratory for analysis.

9. The particular places ondeck to look for retained radisactive
meaterial are:

Depressions, Jow places, pumps, drains, scuppers, anywhers thal

water may collect and evaporate, rusty places, canvas, cordzge

especially unpainted or checked.

3. The radioactivity will decay with time and the intensity of radio-
activity at a given place may be reduced by removal of the radisactive
material. Both processes are important In safety operations.

4, The radiological status of an area of an object and the subaquent
tntensities thereof should be mezsured with a Geiger Counter or Joniza-
tion chamber.

5. For gamma ravs the maximum tolerable limit of necupancy is Sel
at (.1 R of pamma rayperdey (24 hrs.).

8. For betz rays, if the intensity in several times the gamma measure-
ment, the tolerance limit for beta rays localized exposure to hands and
feeot is set at 0.5 R per day and for {otzl body radiztion with betas C.1 R
24 hrs. '

7. Among the products of nuclear fission, which may be found att-r
an atomic bomb burst are both beta and gamma 2mitters. These are
always accompanied by alpha emitters. These particles, once ininé b~dy.

ol

. Pag: M .
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act like radium, are mzny times more toxie, and are known to be st
toxic chemicsal vet known, The tolerance level ezn not be given at this
time, It Is accummulative as far as z retention In bady Is eonecernad.
The lethal dosage for an zdult man is microscopic in amount. The
measurement of alpha emitiers in the {ield is difficult-and, whers thers
is any doubt, samples should be sent to the laboratory. :

8., Materizls contaminated with zlpha emitters may present &
serious inhalztion hazard, There fore 21l materizls showing beta
and gamma activity should be considered as presenting as well zn
alpha particle hzzard.

9. One month after the Bzaker bomb test the orlginzl gamma ray
hazzrd had decayed to a level where it failed to act as a red flag drama-
tically wzrning people to keep awzay from contaminated surfaces. Fur-
thermore, the absence of this warning has tended to estzblish in the unin-
formed individuzls an unjustified sense of security. Although the gamma
and betta iniensities are reduced greatly or entirely absent, the presesnce
of alpha emitters continues so that henceforward, alpha ray emiters
will have to be dealt with as such.

10. Unti! a dependable field instrument is developed and made
available for detection and measurement of alpha particles, their
presence must be presumed to exist and the intensity of the hazard
cajculated indirectly fior beta and gamma activity, The appropriate
betz -alpha count ratlio and relation to time elapsed after bomb burst
provides strong presumptive evidence of thelr presence,

11, All surfaces once contaminated with beta emlitter s should be
considered as presenting a continulng alpha emitter hazard until it
can be proven otherwlse by appropriate radiochemistry analysis. Re-
pairs on such surfaces, includ®ng wire brushing, sand blasting and
welding on such surfaces should be undertaken only when proper safe-
ty precautions can be {ollowed. '

UNCLASSIFIED
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GENERAL CLEARANCE '
AND SAFETY ASPECTS

1. Hull, (a). The outer surfaces of the hull perticularly ciose 12
the water line and just below may collect radioactive materials. Ths
green seaweed that grows at the water line picks up and concentrates
such materials very actively. Corals ard barnacles 1o likewise Dul
le s actively so. Presumszbly no ship will arrive &l 2 home= port with
gamma Ty intensitles above tolerance from null contzamination. (b) Ir
spite of this reduction in gamma activity, alpha emitters persis insnly
slightly reduced amounts and the drying, scraping and sank biasurng 21
spch hull in drydock tan present & serious trrzlnilon hazard and & leae=r
ingestion hazzrd. The minute radipaciive pariicles may be inhaicd or
ingested.

(c) Suitable protection can be provided against these hazards in the
conduct of such work if safety precautions direcied toward this end ar#
strictly followed (See otherwise.)

(d) The scraping of such hulls be scraping tackle or by hand {rom stag-
ings slung above the water line does not carry this hazard if wet tech-
nique is employed. Much of the algae growth can be scraped off with
safety employing long hzndle scrapers over the slde.

9. Small Boats, (a) These may present activity on thelr hulls. in
salt water cooling lines and particularly in rusty spots and propellers,
(t) When taken sboard ship these boats will present an zdditionzl zlpha
particle hazard within the ship, and should not be cleaned or scrzped.
Painting over the rust i§ only a stop g€ap procedure. The contamination
is covered over only temporarily. It will emerge later perhaps in
subtle and undesirable form.

3. Salt Water Lines. (including the fire lines and some Steering
tubes) (2) These will all pick up radioactivity {rom such contaminated
water (Presumably in the iron rust for which the particles have particujar
affinity or in the corrosion lining them).

) They seldom present gamma Iay hazard although at the heignt of
radicactivity afier Test Baker, a few such situations did compel evacua-
tion of outboard tlers of bunks in some ships.

(¢) Repalrs tnvolving gas culiing or are< welding could produce dangsrou-
fumes through vaporizing particles contaminated with alpha eminers or ny
producing radisactive fumes or dusts.

, UNCLASSIFIED
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4. Eezds 2nd Drains. (2) These usuzlly show actlvity due to con-
tinued flushing with contaminated salt water.
(b) The beta and gamma from the toilet bowls or urinals will probatly
not be hazardous, for the period of occupancy of these Is brief,
(c) The overhead pipes and boxes may be quite active with gamma or
betta rays, yet not dangerous because no one is near them for long.
(d) Repalrs thereon may be hazardous from alpha emitters.

5. Pope Fenders. and cordags, swabs and gloves, may be con-
taminated and shouwld be disposed of by sinking in deep water.

8. The Anchor and Chaln, if they have been In contact with a highly
radioactive bottom, may possess much radioactivity.

7 Loss of Radlozctivitm The radloactive materials deposited on
hulls and in salt water lines rarely, if ever, washes off completely,
even when operating in clean sea water. After loosing some of the
more loosely bound and superficial materials the decrease in the con-
tamination will come about only by means of natrual radiocactive decay,
or by complete removal. Even they in some instances the plain metal
may retain some alphz activity.

EVAPORATOR CLEARANCE

1. General. (a) One of the most bothersome problems has been the
collecting of radioactivity in the scale in the ship’c evaporators, This
has resulted from the deposition of various salts and other materials
due to the concentrztion and precipitation of whatever is in the sea water,
(b) The proper use of starch and boiler water treatment compound in
evaporators, as well as other commonly used methods; effectively pre-
vented cnllection of radioactive scale.

9. Distillate free from radiozctivity. (a) A most fortunate {eature
{s the fallure of the radioactive materizls to go over into the distillate.
(b) If fresh water lines were to be found radinactive, one would sus-
pect a false cross connection with salt water line,

3. Padlological Hazards. (a) Gamma rays, coming out through the
shell, have run occasionally to several times tolerance level, but only
seldom dangerous at the place there the attendant stands (or sits) habi-
tually., The radloactive materizl washes out of some ships after steam-

Page 137
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ing into the clean ocean water for a while ang thersafter decays more
and more slowly. The condenser and other salt-wzler piping may pra-
sent 2 hazard similar in essential resp=c!s.

(o) Material presenting bata reys and zlpha emniiters is er.count=r-d in
the scale when evaporator is opened.

REMOVAL OF SCALE

L

1. Removal of scale through the hand-hole shsuld not be dons 12 re-
duce the gamma ray hazard \r.rough the shell, for it wil prove thefecfive
1f necessary to remove scale by azn 0pen method in order to kesp 1nE SVER-
orztro running, then a wet process should be employsd and ¢sriz.n oo -
cautions should be observed,
(2) Canvas or similar sheating spread to callect scale as 11 is soraped
out, letting none fall into bilges or elsewhere, Scale together with
canvas in which it is collected to be thrown over the s:de into th: 2psn
sez (never into a hzrbor with poor exchange of water with opern sea). A
shzllow metal pan may be used for this purpose,
(b) Scale kept wet at all times,
(¢) Workman wear rubber gloves.
(@) Avoid direct contact with the scale.
() Any loose scale scraped up and then the arez mopped up, and the
scale thrown over the side together witn the mop, bucker, dust pan =T
canvas used for this.
(f) Contaminaied deck areas hosed down after replacing hard hole ~over.
(g) All werkmen involved have thorough showers and don {resh coyring.

=

(h) A monitor present at the first such cleanng o irsiruct pErsOnNIs
hazards and sate practices.

5. Manual removal of scale from the tube nest, or by Y otshocking
is a grave nealth hazard due to the possibility of invaving very 12x.c
materials. |
(b) If the evaporator is operated correctly it should nnt be necessary.

L)

-

(¢} I, nevertheless, 1t is unavoidable, then special monitoring mus”
provided throughout ihe operation and certain precautisns sbaerved.

(z) Conducted on downwind side of weather decks
(b) Resiricted area scereened citf by wet canvas,
(c) Scale, evaporator tubes, canvas, decks, etc. kept wet at &l ms s

N
)
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(d) Operators wear positive pressure air mzsks, or Navy rescus
oxygen breathing apparatus afterward. Also gloves, and clothing whickh.
should be discarded. (Ordinary filter type gas masks will not protect
personnel).

(e) A1l loose scale must be scraped up and the area mopped up ;
mop canvas and sczle to be thrown over the side in deep or rapidly
mixing water, | '

(f) Arezs of the decks around evaporator, areas zlong path over
which the tube nest was carried, and the space whsre the cleaning was
carried out should be thoroughly hosed down.

(g) All workmen must have showers and fresh clothing.

3. Removal of Tube Nest, gets rid of some of the radislogical
hazard, but does not remove it all. It Is hazardous and requires the
presence of a monitor.

4, Acid Cleaning. The use of inhibited acid, is fairly effective and
radiologically reasonable safe.

5. Boil out. With high temperature water and with boiler compound,
try to remove scale. Advantage is radiological safety, since evapsrator
is not opened

6. Vapor Compression Evaporators., These are usually of corrasion-
resistant alloy and can be cleaned by the circulation of acid solurion, The
evaporator s not opened and the method avoids : zdiological hazards. Un-
der these circumstances, open methods of sczle removal should not be
used.

7. Heat Exchangers. These may be so contaminated as to reguire
the avoidznce of or actuzl postponement of ¢ eaning. M-st desirable is:
(a) Replacemsant with a new unit, throwing the old one over the side, I
not available, consider, .

(b) Cleaning by inhibited acid process.
(c) Cleaning mechanically under the precautions listed for hand cleaning
of steam, evaporators tube nests, '

W iw
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RADIOLOGICAL SAFETY INSTRUCTIONS TO BE
FOLLOWED BY ALL SHIPS PENDING COMPLETE
MONITORING AND CLEARANCE.

1. The following information should be promulgated to &ll ships and
Navy Yards.

() Welding or cutting operations on salt water lines, evaporalors,
condensers or on the hull ai or below the water line in closed cpaces
may be done under the following conditlons.

(1) The extent of metal cut ina closed space should be
limited to ten (10) linear feet during any 24-hour period.

(2) The operation should be protected with a positive pres-
sure mask or Navy rescue brezthing aoparatus,

(3) Unprotected personnel should be excluded from the com-
. pertment.

(4) Ventilating system should be shut down during welding
or cutting operations.

(5) A suctlon apparatus should be used in 2 closed space with
the intake end as close as possible to the work. The eX-
haust end should be so cared for that personnel will not
be nearer than 15 feet upwind nor closer than 100 feet
downwind.

(6) Gloves should be worn by the welder and discarded by
sinking upon compietion of the work. Thorough scrub-
birg of the hands with soap and water.

(7) Cutting or welding in the open should not be done near
an alr intake.

(8) Same precautions to be observed as in closed spaces €X-
cept for suction apparatus.
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(3) It Is recommended that whenever possible cutting of pipe
lines be done with a hack saw and blades to be discarded
upon completion of the job,

(10) After a cutting or welding operation of the maxi num
degree (10 linear feet), the space should be mnnitored,
.washed down and painted as early as practicable.

(b) Marine growth on hulls should orly be removed under {he
following conditions:

(1) A radlological monitor should be present.
(2) The hull should only be scraped whlle wet.
(3) Long handled scrapers should be used.

(4) At present all work should be performed in floating dry-
docks situated where there is rapid exchange of water.

(5) Al materizal removed should be thoroughly flushed from
drydock and dock subsequently monitored.

(6) EKulls should not be sand blasted.

(7) Clothing of all employees should be monitored and dis-
carded i abcve set tolerances.

(c¢) Small Boats:

(1) The propellers, exhaust pipes, all rusted hull surfaces
below water level, and cooling systems of many smali
boats have become contaminated, It is recommeanded
that all small boats which exceed the tolerance dose be
placed in an isolated portlon of a Navy Yard or that they
be destroyed by sinking, not burning.

(2) Other measures which may protect personnel are of a
temporary measure. No work on the motors, conling
system, propellers or rudder should be done. Sanding
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wire brushing or sand tlasting is 5pe eifically prohibited
as the dust hazard is vy serious on contzminted boats.

(3) gvaporators. The concentration of radioactive material in
the scale of evaporators presents 2 serious protlem. At the
present time, it is recommended that evapol ators te opened

{or manual scaling or repairs only in the presence of 2 moni-
tor. Ths following precaustions shouid be prascribad when
manua! scaling is necessary to kzep &n evLporator sperating.

(1) A shallow metzl pan, canvas or similar sheeting spread
to collect scale as it is scrapad oul, letting none fall ino
bilges or elsewhere--scale in tts canvas all to gether dis-

posed of over the side in deep water where rapid water
exchange occurs.

(2) Scale kept wet at all times.

(3) Workmen wear rubber gloves and avoid direct contact
with the scale. : :

(4) All loose scale mopped up and thrown over the side, to-
gether with mop, bucket or canvas used to collect scale.

(5) Deck areas hosed down after replacing hand-hole cover.

(6) All workmen involved have thorough showers and fresh
clothing.

(e) For manual removal of scale from tube nest the following pre-
cauiions are recommended.

(1) A moniter should be present.

(2) Scaling operation conducted on the downwind side of the
weather deck,

(3} Restricted area screened off by wet canvas.

(4) Scale, tubes, canvas and decks to be kept wet at all times.
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(5) All operateors wear pesitive prassure macks or Navy
rescue breathing apparatus, gloves, and clotning which
should be discarded.

(8) All locse scale must be mopped up; mop, canvas and
scale dispeled of by sinking at sea,

(7) Deck areas around evaporator, along the path over which
the tube nest was carried and the clearing space thorough-
ly hosed down,

(8) All workmen must have showers and {resh clothing.

(f) Deckegezr. Cane and manila fenders that are contaminated
should be disposed of by sinking at sea as thelr porosity
renders dzcontamination very difficult. Personnel handling
these articles should scrub their hands thoroughly with sozp
and water.

8. The advice of the monitors should be followed in arranging
for the discarding of clothing, equipment and allcontaminated materizls.
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US.S. MT. McKINLEY (AGC-T), Flagzhip
¢/o FPO, San Francieco, Calit.

P24
Serial: 075

12 August 1944,

From: Commander Joint Task Force ONE.

To: Commeanding Nfiicers of Ships Listed in

Enclosur. (A).

Subject: Monitoring of ships to check radiological
contamination.
Enclosure: (A) Ships present Bikini area from 25 July
to 1€ August.

1. The ships listed in Enclosure (A) were present at Bikinl following
Atomic Bomb Test Baker and sustained radiological contamination in
varying degrees.

2, Each ship which was sufficiently contaminated as to give rise 1o
any possibility of persennel casualty, was given (or will be given) prisr
to its departure from Bikini area, instructions as to steps to be 12ken o
prevent over -exposure of personnel. However, in most cases such in-
structions took the form of limitations on the lengihs of time which per-
sonnel could spend in certain compartments or in the vicinity o1 ceriam
pieces of equipment. It was generally impracticable to make any pre-
dictions as to the periods during which such contzamination would con-
tinue, It is to be hoped that the extensive steaming in the open sS=a.
which must follow departure from Rikinl area, plus the natural decay N
radioactive matter, will soon eliminate any possibility of hazard to per-
sonnel from radioactivity.

3. Refore ships can be considered completely clear howsaver, {urther
monitoring will be necessary, particularly to insure the cafety o1 person-
nel engaged in scraping ships’ bottoms or doing work on evzporators {it
has been found that foregoing are the two principal collecting points {ar
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4, Arrangements are being made for radiological monitors to be
svailable for call to naval shipyards and principal ports

coast and at Pearl Harbor. Comm

should make request for such moni

nn the west

anding Officers of ships addressed

tors before carrying out any work

irvelving qpening up evaporators or other contaminated machinery, or

beiere entering dry dock. The disirict medic
district should be contacted to obtain such mon

exparienced in obtzining monitors,

ONE, Chief of Naval Opsrations, and the Chlef

and Surgery by dispatch. Coples o
ve furnishad the ship, Chisf of Nav

2l officer of each naval
ttors. I difficultyis

inform Commander Joint Task Force

£ report of such monit

of the Bureau of Medicine

sring should

al Operatlons, Chief »f the bureau
of Medicine and Surgery, znd the ship’s type commeander

/s/ . A. SNACKENBERG,
Chief of Staft.

) —_
R
s
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SAN FRANCISCO NAVAL SHIPYARD

Page 4 _ ’;;;)

e

I L 248
- ":“_.‘fl—cn- RSN E L o : an p,wm"t
pgo1Pes T T hE oAl
5 Mt w L17 . - ¢...-t .

SskEeE e UNCLAESIFIED




UNCLASSIFIED

REPORT. NO. 1
EXPERIMENTAL WORK, SAN FRANCLICC NAVAL SHIPYARD
SAN FRANCISCO, CALIF.

——-——————————-.———-_.—-u———._—-—-—-—-—-—‘-_

Report of INSPECTION FOR RADIOCACTIVITY of the
USS LAFFEY (DD724) at the San Francisco Naval Shipyard,
5 Septembers1946 R Tonset S 3

(Cr“"'“

The USS LAFFEY DD724was subjected to an inspection for rzdio-
activity on 5 September 1046 at the San Francisco Nzval Shipyard. The
inspection, witnessed by represzntatives of the 12th Naval District and
the Western Sea Frontier, was conuucted under the supervision of
Captzin W. E, Walsh (MC) USN. Other members of the inspecting
party were:

Dr. Robert A. Newell - 2 radiologist from Stanford Univer-
sity

Dr. F. H. Rodenbaugh - radiologist, San Francisco

Wayne A, Chadbourn, Lieut. (MC) USN

The necessary coordination between the Shipyard personnel and
the inspecting party was maintained by Lieut. Comdr. M. E.
TURKBAUGH, USN, Ass’t. Repair Supt. (Eull), San Francisco Naval
Shipyard. '

No official conclusions Were arrived at upon the completion of the
inspection since szmples of scale and other foreign matter still had to
be subjected to laboratory analysis. Unoificial opinions of the in-
specting party sndieated that the USS LAFFEY was not what might be
termed a “‘hot’’ ship and, hence, might be considered safe working
area for Shipyard personnel with a few restrictions on the work that
might be carried on. These restrictions were imposed as extra safely
measures pending the outcome of laboratory reports and further study
of the results of the inspection by the members of the party.

The LAFFEY was in Floating Repair Dock, ARD #32 at the be-
ginning of the inspection. Pricr to the start of pumping operations,
samples of the water around the LAFFEY were tested for radiocactivity

| D
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with negative results. At the siart, it had been intended to raise the
vessel in inecrements of about three feet, monitoring the area in each
increment as it was uncovered. This plan was discarded and it was
dzcided to pump the dock dry and monzitor the hull of the LAFFEY
frorm beneath, working upward as necesszry on staging.

Pumping operation commenced at 0230 and was sacured at 1040.
During this period, Shipyard personnel &ssigned to 2ssist the in-
spection party wére lectured to by Lt. Comdr. Turnbaugh and Lisut.
Chadbourn. The basis of these lectures were explanations of what
wzas to be done and why. This was done to eliminate any questions
ir; the minds of the men 2s to the safety precautions to be carried out
in order to protect themselves {rom radioactive particles, and, also,
to assure ther that no great mysterious danger faced them. Previously,
each man to participate in the inspection had been equipped with canvas
suits, canvas shoes, socks, underclothing, gloves and hard hats. The
final instruction was & warning to be sure and prevent any small radio-
active particles from entering body thru mouth, nose or open wound.

At 1150 the monitoring party descended into the dock and started

a survey of the ships bottom using Geiger counters, Perticular
attention was paid to areas covered with marine growth or in areas
of rust. The readings obtzined at this point indicated that the radio-
activity of the hull was considerably below the dangerous level, hence,
no further mezsurements on the outside hull were necessary. Sample
scrapings of the bottom growth were collected in buckets and monitored.
The individuz]l members of the inspection party took samples for labora-
tory analysis and a large supply of the scrapings were packed in cans
_for shipment to Navy Dept., Washington, D. C. It is to be noted here,
that despite the warning by the inspection party to the Yard workers not

to handle scrapings without gloves, the members of the inspection party
" dig not observe this precaution themselves.

After the outside hull inspection was completed, the evaporator in
the Forward Engine Room was opened and the First Effect tube nest was
pulled out. A farge piece of canvas was spread below it on the deck, and,
after flushing down in order to keep dust to 2 minimum, the scale on the
tubes was chipped off. During the actual chipping process, all personnel,
except the chippers and Dr. Newell, left the Engine Room. The chippers

=
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were outfitted with oxygen masks for protection of the respiratory
system. Dr. Newell wore a canister mask for about twenty minutes
in order to have a contaminated canister {or laboratory analysis.

A section of four inch salt water piping was removed from the sea
suction to the gvaporator distiller pump for anzlysis at the University
of Czlifornia Radiation Laboratory. Suitable blanks were provided for
the pipe system from which the section was removed, and, also, the
specimen itself was properly tagged to insure its return to the vessel.

The results of those tests indicated that the salt water systems
were considerably more radioactive than the outside hull plating, but
still not to the degree that would be unsafe for Shipyard personnel
during Yard overhaul.

Following the above tests all workmen who had participated in the
inspection were lined up and Geiger Counter Monitored. The results
of this monitoring indicated no appreciadble radioactivity, so the men
were released to turn their clothes in to store for future use if
necessary.

Three items that had been used in the inspection were found to be
radiozctive, these were the plece of canvas, & foxtail brush and a hard
brisile brush. These three items had been used for collecting samples
of chipped scale from the evaporator tube nest. These three articles
were encased in cement and prepared for disposal at sea, preferably

in water of a depth of at least 1,000 fathoms.

. As a finzl precaution, until the inspection board granted a definite
clearance to the vessel, the hull was wet down four times a day while
in dock. This was done to prevent radioactive dust particles from
being blown around the Shipyard by the wind.

L4
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SAN FRANCISCO NAVAL SHIPYARD

Code No. (200) San Francisco 24, Calil.

DD/A3-2
(28548)

& SEPT 184€
To: ComTwelve

Subj:  Telephone conversztion between Captain W. E. Walsh (1.C) USN,
Joint Task Force One, Medical Officer, and Captain C. J. Cater,
Flanning Cificer, San Francisco Naval Shipyard, 6 September
1948 - Confirmation of

1, Captzin Walsh informed Captain Cater that it would be satisfactery
sor the San Francisco Naval Shipyard to procesd with all repair and
alteration work on the USS WALKE, USS BARTON, USS LAFFEY and

. USS LOWRY, with the exception of work oa the underwater body, and

any other machinery in which salt water had peen circulated. Work on

mazchinery in which salt water had been circulated will be deferred

pending further notification from Captain Walsh.

Z. As regards the LAFFEY, which is now in floating drydock, care
riust be taken that no workmen enter the dock except those actually em-
ployed in the necessary tests. It was emphasized that no other workmen
should enter the dock around the outside of the ship. It was satisfactory
for the workmen to go inside the LAFFEY as set {orth in paragraph 1
&bove,

C.J]. CATER
Captain, USN
Planning Officer

CC: CWSF 330
District Medical Officer 163 Ty
300 100 ) i
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DISTRICT MEDICAL OFFICE
TWELFTH NAVAL DISTRICT
SAN FRANCISCO, CALIFORNIA

10 September 1846

MEMCRANDUM

To: Commander, San Francisco Naval Shipyard

Subj: Cleaning Szlt Water Systems

1. The following test procedure to be used on the cleaning of

non-target ships; USS LAFFEY, USS BARTON, and any other ship
participating in the Bikini operations. Accurate records are'to be
kept of 21! operations and a copy forwarded by Air Mail Special De-
livery to Rear Admiral T.A. Soiberg, Code 180, BuShips. A copy
will 21so be furnished to Captain W, E. Walsh, USN, District Medical
Office, 50 Fell Street, San Francisco, California.

2. (a) A solution of citrate acid and ammonium hydroxide for
cleaning of salt water piping systems (strength to be determined) is

to be entered into the system on the out-board leg of the suction tide

of the suction pump. All outlets except one of the crew's water closets .
are to be closed. This one outlet is to allow only 2 minimum flow.

Then at each of the other outlets of the system, water is to be drawn

off until presence of the citrate acid and armmonium hydroxide solution
is definitely found to be in that section of piping. Flow through the
system is to be continuous to the one open outlet, The citrate acid

and ammonium hydroxide solution is to be continuously entered into

the system frem the outboard side of the suction pumps. (over flow
from the outlet mzy be allowed to enter the harbor). Approximate time
of operation to be one hour. ’

(b) Second step of the cleaning operation is to completely
flush out the entire system with fresh water and concentration of
standard boiler compound, one (1) pound to twenty (20) gallons of water.

(E) Continuous records of the readings of the system are to

be kept.
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2, (z) Samplez of copper-rnicke: ard iron piping of szt water
.ystems are 10 be tested in three different concentrations of hyiro-
nioric azid molutions of cne half normal, three-guariers normsa:,

nd one normal., The ripes samples are 10 be tested in small seltionc

of about three inches in length.

Mo, .

(b) Similar samples are to be forwarded to Dr. Scolt, University
of Czlifornia.
»
{(c) Tii= object of these tests is to determine the elfact cf these
varicus solutions on the clezning mearine growth, rust and other foreign
mztier on the ingide of the pipes. Quantitztive mezsurements of the

zrine growth, rust and other foreign mall~T On the intericr of the

ad e

vipe should be mzade before and during ths testing.

4, (z2) Ugon the first ciezning of heat transfer units, princinzlly
evzporators, or Gistilling pianis. On such hezt transier eguipment
vhere cale is formed by deposits from szlt water systems, the sczle
crold te cleaned as much as possible by using thermal shock treatment,

(b) All scale that has cracked off the piping shall be thoroughly
removed, using standard safety precautions,

(c) A solution of muriatic acid shall then be used to further com-
piete the removal of scale.

(d) A monitor shzl]l be present on opening up the hez! exchange
Gmit 2t 2l times when following the sbove procedure.

e} Aill scale removed should be segregated and dumped at s=z.
ES Id

o. Cleanirg of the ship’s side in drydock ghall be accomplished in the

-k

icliowing marnner:

. . ¥ ‘ 5. . . N -
The ship's side shall be Kept moist and mzrine growin shall be
he growth sha!l be kept wet while scraping down. -

e

-

e3 from the side of the ship shall be ciszned from tos,

- ~ —_ - - o L
re.z2ted. LLL SACTEZ:Ied MATETial Sn&.. D2 SUmes 3 202

(b) Wet szndnlasting, using stzndard equioment, s tabetoer nsel
for rerrovins the rerzinier of pzict o ine ool Tos gznd is glsoig be

T. A. SOLBERG
Rear Acdmiral, USN.

W. 3. MAXWEILL

Captain, USN | - :)
By direction o ©
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SAN FRANCISCO NAVAL SHIPYARD
Code No. (200) Szn Francisco 24, Calil.

RECORD OF TELEPHONE CONVERSATION BETWEEN
CADPTAIN W. G. WALSH, RADIOLOGICAL OFFICER,

FOR JOINT TASK FORCE 1 AND CAPTAIN C. J. CATER,
DLANNING OF FICER, SAN FRANCISCO NAVAL SHIPYARD,
ON THIS DATE.

11 September 1848.

Captain Walsh stated that he had his apparatus ready to conduct
the tests for sandblasting which he would like to conduct on 12 September
starting at 9:00 A.M. Captaln Cater stated the Yard would be ready.

Captain Walsh requested 1 small sandblaster be set up and that
provisions be made for sandblasting 2 small arez just the same as would
be done under normal conditions. Captain Walsh assumed that the sur-
face to be sandblasted would be wet down. In addition, the following
equipment will be required.

3 - positive pressure masks
5. suits of safety clothing

P

(the above includes the clothing for the men operating the
sandblaster and oné person taking sampiles)

] Captain Walsh requested that a vacuum blasting set be set up in
a similar manner for trial following the first szndblasting mentioned
above. '

Captain Walsh desired to conduct a test of cutting a salt water
line in a closed compartment. For this test, special clothing and
pressure mask will also be required. Captain Walsh desired to try 2
specizl solution which he has developed in a contaminated saltwater line.
He desires that the Yard designate & line that will hold about 50 gallons,
and that may be blanked ofl. First, this line will be {flushed out with

L
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"'\
Cods No. (200)
fresh water and then the 50 gallons of solution will be put in and left N
{or between 48 and 72 hours. Captain Walsh also desires the total
capacity of all saltwater lines in a destroyer, and an APA.
C.]J]. CATER
Captain, USN
Planning Cfficer
CcC: 100 1€5
300 335
330 240
, R
Page 12 Toe - == T
ﬂ.



UNNCLASSIFIED

CONMMANDER’'S OFFICE
S AN FRANCISCO NAVAL SHIPYARD
SAI FRANCISCO 24, CALIFORNIA

(200) 11 September 1946

NAVAL SHIPYARD NOTICE No. £44-46

Subj: Vessels Arriving from Bikini - Insiructions Governing Special
Tests.

1, The follov:ing instructions will govern relative to the specizl tests
to be conducted by the San Francisco Naval Shipyard on ships employed
in the Bikini operation: '

A, El ani: ";:"",- g

1. Procure funds and originate Job Orders.
o. Follow up work procedures developed, smoothing same out,
and put intc such form as may be promulgated to other

activities.
3. Compile all data necessary for the development of such re-

perts as may be required {rom time to time.

B. Production

1. Develop work procedures in accordance with existing and

subsequent instructions.
[

5. See to it that ships have radiological clearance when they
enter yard.

C. Indusiriz?! Relztions

1. In consultation with Production, disseminate instructions
relative to safety precautions.

J. W, FOWLER
Commodore, USN
Commander
DIST: CO, OH, OF, CF
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REPORT NO. &
EXPERIMENTAL WORK, SAN FRANCISCO NAVAL SHIPYARD
SAN FRANCISCO, CALIF.

SECOND REPCRT 1€ September 194€ - INVESTIGATION OF RADIO-
ACTIVITY of Ships from Bikini at the San Francisco Naval Shipyard
starting 5 September 1946,

A First Report has been made on 6 September describing the
first day of inspection for radicactivity of the USS LAFFEY DD724,
drydocked in Ship Repalr Dock ARD-32Z.

Thic Second Report is intended to describe chronologically subse-
guent events, tests, and results. At the outset it can be stated that the
“‘Ships from Bikini’’ have been cleared by the monitors for all work
that does not involve portions of the ship in contact with salt water. On
a1l Bikini ships &t San Francisco Naval Shipyard accordingly, ali repair
work has been initiated except work on the parts of the ships touched
by sea water. This work, held in abeyance, will be started as soon as
a monitor can be provided to work with the Shipyard in inspecting,
monitoring, and issuing necessary precautions {or each job. The
workine procedures for these jobs is dependent upon conclusions found
as a result of the tesis nerein described.

The essential danger encountered by the presence of the radio-
active ships is RADIATION POISOWING of workers, which does nol pro-
duce symptoms that can be detected for a long time after the initial
poisoning. Radation poisoning is effected by radioactive particles
acquired in the blood, by eating, by breathing, or through an open wound.

Since even relatively minute amounts of radioactive material in
the blood are likely to be hermful, it is apparent that elaborate and
painstaking precautions must be taken to avoid “‘contamination’’ of
workers with radicactive particles.
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Accordingly the following measures were taken by this Yard:

(1) Detailed safety instructions for Yard men working on the hull
or galt water connections of “‘Bikini Ships’’ have been issued.

(2) Wetting down of the hull of the LAFFEY has been continued
four times daily to keep dust down to a minimum,. )

(3) Submarine Base, Barracks B, Bldg. 103 has been set up as &
‘‘Changing and Decontamination Center’’ for Yard workmen.
A large room at the East end of the building has been set
aside as the “‘Contaminated Room’’. Here at night Yard
workmen who had been working on any Bikini Ships, com-
pletely disrobe and put all their clothing in sealed off lockers.
(it would be desirable not to use this clothing again until it
had been monitored for radioactivity but the fulfillment of
this desire will depend on the amount of available clothing
and the number of available monitors). The workers, now { o
stripped of all clothing, walk down a strip of lincleum to the
shower room where they are instructed to scrub thoroughly,
especially under their finger nzils. The men are told to
scrub even the locker keys that they took with them from
the “Contaminated Room’’. The workers then dry them-
selves off and walk on a strip of linoleum to the West end of
the building where a “‘Clean Room’’ is set up. Here the
worker puts on his street clothes and leaves the building,
going directly from the Clean Room into tne street. In the
morning workers go directly into the Clean Room at the East
Eng, remove their street clothes, leave Clean Room, and put
on working clothes, either issued to them {rom an Issue
Room in the central portion of the building or taken from
lockers in the Contaminated Room. At lunch time workers
are instructed to wash their hands and face thoroughly and
they eat lunch at tables set up in the ““Contaminated Room’,
all precautions being taken to avoid contact with any
possible contaminated material. Workers are not permitted
to reenter the Clean Room until they have had their shower
at night.

— . i
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On Friday, 6 September 1948, the day after the first in-
spection of the LAFFEY, it was desired to remove sand angd dirt
on the bottom of the drydock. Lt Comdr. Turnbaugh called Capt.
Walsh for advice. Capt. Walsh advised that the do=k could be
washed down allowing mud to flow into the Bay. The drydock was
accordingly cleared of mud. Men doing the job were properly out-
fitted in safety clothing 2lthough the material handled was declared
free of radioactivity.

The followiﬁé three working days were spent setting up safety
rules and procedures and preparing for further tests.

On Thursday, 12 September 1946, a sandblasting test and a
burmng test on szt water piping were conducted to determine the
_safety of these operations. The sandblasting test started at 1100.
Present were Navy Nedical Officers, Capt. W. E. Walsh, and
Lieut. W. A. Chadbourn, Dr. F. E. Rodenbaugh, Army First Lieutenant
C. R. Calloway, all monitored in the First Report. Also present was
Dr. K. G. Scott, 2 physiologist {rom the Radiation Laboratory of the
University of California, and Mr. C. J. Rosati, 2 chemist from the
Industrial Hygiene Laboratory of the Mare Island Naval Shipyard.

For the sandblasting test 2 gsandblaster and Lieut. Calloway
were lowered in a skipbOx alongside the ship. The test region was
shielded {rom the rest of the dock by two large pieces of canvas,
one hung on each side of the test region and suspended from lines
between the LAFFEY and the ARD. The areato be sandblasted was
first wetted down and then given the usuzl blasting with 2 combination
. of sand and water, Lieut. Calioway had with him a fairly large instru-
ment or rmachine cleaner with a filter for collecting dust particles.

It bore the namge 'FILTER QUEEN’" and was put out by the Heathmer
Co. of Chicago. Several pieces of filter paper served as a filter.

During the sandrlastiing operation, Mr. Rosati from Mare Island
set up on the main deck of the drydock, near the test region an _
“Eiectrostatic Dust Precipitator’’ manufactured by the Mine Safety
AppHance Co. of Pittsburgh. Alr was sucked in through a small metal
tube in inc center of which was an insulated wire. A high voltage put
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between the wire and the tube caused dust particles in the incoming air
tc be deposited on the tube. The metal tube was lined with a filter
pzper in this test so that the collected dust particles could be investi-
gated, The filter was changad several times during the test.

»

At 1130 portions of the salt water piping were measured with
the radiztion counier and a sample piece was selected. This was un-
bolted from the ship, the open ends on the ship being blanked off. The
szmple piece was taken to the ship’s shipfitter shop. A burner and
Dr. Chadbourn, each wearing an oxygen mask, closed themselves in
this compartment, and the sample piece of pipe was burned through,
filling the compartment with smoke. The “Filter Queen’’ was used to
collect dust samples. The operation started at 1340 and lasted 17
minutes. Adequate provision was made to rid the compartment of re-
maining smoke.

All filters *‘contaminated’’ during the day’s tests were taken by
Dr. Scott to the laboratory for analysls.

On Friday, 13 September 1946, additional supplementary tests
were initiated by the Yard, althougk none of the medical scientists
were present.

First the sandblasting test was repeated using dust collecting
apparatus with a rnuch larger airflow capacity than before. Two
stzndard ventilation blowers with rated capacity of 1000 cubic feet per
minute were set up by Shop 17, the discharge end of each being heavily
packed with a glass filter 2 inches thick. ‘One blower was placed on

‘the skipbox with the sandblaster. With & B inch intake pipe this blower
circulated through the filter a measured 650 cublc feet of air per
minute. The other blower was put on the main deck of the drydock in
the path of the main dust stream. With a 5 inch intake this blower
sucked in a measured 550 cubic feet of air per minute. This test was
started at 1548 and run for 40 minutes.

On Saturday, 14 September 1946, these supplementary tests were
resumed, Dr. Scott and Lieut. Chadbourn being present at 0800, Dr.
Scott had previously sent the Yard some acetic acid and ammonium
hydroxide. Tne Yard provided a 50 gallon mixing container and a re-
ciprocating air pump for mixing operations.

Page 17
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A “‘decontarainzting solution’’ was mixed at the Yard as follows:
25 gals, of water were placed in the mixing pot and 48 1b. of acetic acid
powder was added. Ammonium hydroxide was then added until the
acidity of the solution was reduced to the value pH €.0, 34 1bs. of
ammonium hydroxide was found necessary to attain this result. The
solution was constantly agitated threughout the mixing operation.

The Yard opened up and blanked off a portion of the firemain
having approximately 50 gzl. capacity. Hose outlets were provided at
ezch end, and the ‘‘decontaminating solution’’ was pumped through
t+he blanked off section of firemain until it was entirely filled. Only
ahout 30 gallons cf solution was found required for this, indicating
probably 20 gallens of sez growth in the pipe. This operation was COT1-
pleted at 1100 and the test scheduled to Tun 72 hours.

The original section of salt water piping (described in the First
Report) sent to the Radiation Laboratory of the University of
Czliforniz was galvanized steel pipe and the solution devised was
intended for steel, since it would chemically attack iron and loosen
rust particles as well as dissolve marine growth., The sample of fire-
main selected was not steel however, it was & Copper-Nickel alloy
(zs is now standard for firemains) so the present test would be effective
against marine growth only. Further tests on Copper-Nickel pipe are
anticipated using a little sulphuric acid in the solution. Geiger Counter
Readings tzken at various plzces along the firemain were marked s0
that later readings will quickly determine the effect of the solution.

. The burning test of Thursday was repeated by Dr. Chadbourn with
a galvanized salt water pipe taken from a ship not at Bikini, the results
1o be used as a CONTROL.

In summary then,

The results of the tests started Thursday, 12 September 1846,
have not yet been reported. Tt is {rom these results that decisions will
be made on what work will be permitted on the external hulls of radio-
active ships and instructions {ssued on how to handle the various salt
water systems of these ships.

A #‘m
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THIRD REPORT
1€ Septemnber 1848
INVESTIGATION OF RADIOACTIVITY
Of Vessels from Bikini
At the San Francisco Naval Shipyard
‘ Begun § September 1846
L S
The principal activity today was the selection and preparation of
various sections of piping aboard the USS LAFFEY and the
USS KENRICO for & decontaminating experiment to be conducted to-
morrow, 17 September, at 0900.

Abozard the LAFFEY in the morning 1t, Chadbourn monitored a
section of the Firemain (copper nickel piping) in compartments
A-208-1L (Food Service) A-205-L {Crews Mess), A-204-5L and
A-204-2L (Passageway). The workers from shop 56 who were to
open up and blank off the Firemain had their tools monitored before
going to work. Men working on a section of pipe forward of that which
was to be blanked off did not wear gloves due to difficulty of access.
This was done only after the Geiger reading showed the section to be |
very low in radicactivity. The men were instructed to wash their
hands carefully afterwards. Tomorrow the section of copper nickel
pipe will be pumped full of a2 decontaminating solution (1% hydrochloric
acid), The section will stand for 72 hours after which the liquid will
be drained off and tested.

On the EENRICO Lt, Chadbourn tested with the Geiger counter
two sections of the Salt Water Flushing system (galvanized steel)
located in the troop’s head and found it sufficiently ‘“‘hot’’ to warrant
the experiment later with the two solutions (hydrochloric acid in one

section, and a mixture of Citric Acid and Ammonium Hydroxide in the
other.

Due to the nature of the experiments, Lt. Eowell of the Industrial
Laboratory has been called on to furnish assistance and required
solutions.

No sandblasting has as yet been attempted. Efforts by Captain
Walsh (MC) to secure a vacu-blaster has resulted in the information
that the only ones available in the area are held by the 18th Fleet,

BT
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4th Report
18 September 1840
INVESTIGATION OF RADIOACTIVITY
Of Vessels from Rikini
At the S2n Francisco Naval Shipyard
Begun on 5 September 1940

Yesterdzy morning abeard the LAFFEY one experiment in
decontaminating 52lt water piping was concluied and another begun.
The experiment just concluded awaits laboratory testing before any
results are Known.

The section of Firemain which had been pumped fuli of pH 6.0
solution (Acetic Acid and Ammonium Hydroxide) on Saturday, 14
Sepiember at 1100, was blown out at 1100 yesterdzy. An air hose
was stizched to one end of the Firemzin 2nd a hose led {rom the
other end to 2 steel barrel up on the main deck, and the Firemain
wzs blown clear. The contents of the barrel were moniiored and
show.1 radioactive emission as heavy as hzd previously been found
in the Firemain on Saturday (.010) which would appear to indicate
tnhat the decontaminzting solution-had brought a considerable portion
of the radioactive particies out with it. The barrel of radioactive
colntion wae hoisted overboard, using a guaywzll crane, onto & truck
and when taken to the Indusirial Laboratery to be held there until
arrangements are made for disposal. One quart of the solution was
taken by Dr. Scott for & laboratory assay. After the Firemain had
seen blown clear of the solution,the air service was disconnected and
a fresh water hose connected to the Firemain. The hose at the outlet
end was led to & secornd barrel for examination of the first amount of
flushing water. This water was found to be practically free of emission,
so on the zdvice of Dr. Scott the discharge hode was led into the bay
znd flushing operations were scheiuled to continue overnight, The
flushing operation was begun at 1330, The leading man of X-58 who
was ho.ding the hose in the barrel when the radioactive solution was
being blown from the firemain received spray and some of the liquid
on hic bare handes. He wazs advised to wash it off immediately.

The second shipboard experiment in decontaminztion of copper
nickel sglt water piping was begun yesterdey after the necessary pre-
varaiions by shop £6 had been completed. A section of approximately
R0 feet had been blanked off and furnished with hose connections on
each end. A reservoir in the form of 2 50 gallon drum (steel barrel)
was set up and filled with a 1.08% normal solution of Hydrochloric Acid.
The acid was puiled {from the reservoir thru a reciprocsating zir pump
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- to the blanked oif section of Firemzin (which had been flushed

with fresh water for 30 minutes previously). The acid circulating
operation was started at 1030. The outlet {rom the lower end of

the Firemain was led into the reservoir drum. About 35 gallons

was required to fill the main. Within 2 maftter of minutes the drum
solution began to show radicactive emission, At the end of the first
hour z szmple from the barrel was taken by Mr. Gordon, the yard
chemist, and checked for acid content. Every two hours thereafter
the solution wasg SO checked. At 1830 the acid content had levelled
off to about .45% normal and it was decided to stop this stage., At
1915 the acid circulation was stopped. Alr was used to clear the
Firemain of acid, all zcid being led into the acid barrel. This showed
considerable radioactivity. At 2050 flushing operations with fresh
water were started. The first barrel of water received in flushing
was too active and had to be saved for disposzal at ses. The second
bzrrel of fiushing water was declared by the monitor, Dr. Chadbourn,
to be safe for dumping into the bay. The discharge hose was then
led overboard to the Bay. The flushing was begun at 2050, and ccm-
pleted at 2200, at which fime zir was blown thru the main. At 2210
fhe second acid circulating phase began. The acid was of a 0.88 con-
centration.

The day abozrd the EENRICO was spent in blanking off the
lushing system piping (galvarized steel), setting up puwmps, mixing
tank etc., for the third ana fourth piping experimenis (using pH 6.0
solution and Hydrochloric Acid solution in sections of steel piping).

In the afternoon ar ing ection party including Admiral Solberg,
Czptain Maxwell and Captain Lemler bozrded the LAFFEY and was

snown the work in progress. Information was given and received, and
_will be the subject of a separate report.

EGS
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5th Rerort, INVVESTIGATION OF RADIOACTIVITY of Vessels
from Bikini at the San Francisco Navz] Shipyard begun on 5
September 19f;6. '

Progress and ~ther developments In the experiments described
in previous reports: :

Flushing (with fresh water) of the Firemain section on the LAFFEY
which had been treated with pH 6. solution continuad through the night of
17 September and ¥as seoured ezrly In the morning of the 18th. The
blanked off ends were opened up and dripplngs were collected and put In
am 20ld barrel.’ Photograrhs were taken of the end sectlans of the piping,
showing the work of the solution in removing marine growil. The resuts
can be summed up by szying that the pH 6. sclution was not particularly
erectve in removing marine growin, although it is estimated that 90% of
the radioactivity was removed.

-  The second phase of acid cireulztion In the Firemain forward oo
the LAFFEY weas stopped at 0205 Wednesdzay, 18 September. Fiushing
s begun at 0215 and at 0300 the line, conizining fresh waler, was secured.
aples of acld canceniration were taken at {ntervals and a small reduc-
tion of .30 occurred. (1.02 to .78) It is estimated that the acid treatment
removed 100% of marine growth and scale, and reduced radioactivity
about §8%. Precise figures on the decrease in radioactivity of the acld
solution between the first phase end the second phase as well as the moni-
toring of the piping after the decontaminziing solution had been removed
ere contained in a report by the monitor, Dr. Chadbourn, {0 Ceapt, Walsh
(MC) who is In charge of the experiments.

Yesterday afternoon shori pieces of Firema'n removed forward
and aft of the section treated with Eydrochloric Acld end were teken up
on the main deck for a future decontzminating experiment. The section
taken out forward was lowin radiozctivity, while the section taken aft of
the treated line was very high In redloactivity. Seven velves which had
peen found to be “"hot” by the monitor were taken from various parts of
the ship and made ready for immersion in & berrel of decontarminating
solutlén (Hydrochloric Acid). The velves range from 1 inch to 4 inches
IPS, and were teken from sysiems surh &S Ice Machinery Overboard-
Discherge. Fire and Blige Pump discherge, Firemaln, and Firemaln cut-
outs. ' . -

wﬂm:/ ‘ L -
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The experiment in dezontaminating galvanized steel pipe
sbozrd the BENRICO was begun, with the mixing of the pE solution
(5.95 actual) and the pumnping &nd circulating of it in part of the
Flushing system of the troop s head. Circulation was begun at 1045
2nd after 45 minutes of circulation, pumping was secured and the
solution allowed to stand. It will be blown out 72 hours {rom the
time of securing (1130). The circuiztion of Hydrochloric Acid (1 nor-
mzal) was begun at 1455 through a portion of the Flushing system in
the troop’s head. The curve of the rate of reaction was waiched irom
hour to hour. Circulation was siopped at some time past midnight
snd will be detailed in the next report.

The HENRICO asked this vard to remove a clogged section
of pipe in 2 trodp head (2-1832) and it was found that this section was
extremely radioactive. The <ection has been removed, and & new
section is being put in.

An evaporator and & condenser on the hospital ship, USS
EENEVCLENCE, were monitored yesterday by Lt. Comdr. Skow
(WViC) with gxpected results, The rezding through the evaporator
shell was not particularly high, but scale in the evaporator (which
had been cold shocked previously) was found to have a radioactive
emission double the normal toierance of human beings for gamma and
beta rays. It is consigered that in view of this emission rate, 8 hours
of work arourd this type of material should be the maximum. Up to
1800 yesterday no provision had been made by the ship for taking the
evaporator scale away {rcm the evaporatior room. Attention to this
was calied by Lt. Cormndr. Szow, and provision hzs been made to have
the scale and zincs from the condensers placed on the fantail for
eventuzl disposition at sea. The gratings in the condenser room Were
{ound to be extremely hot radioactively in one section, and orders were
given to wash the grztings and bilges with Citric Acid. :

Rear Admiral Solberg, Ceptain Walsh, Captain Maxwell, and
Captain Lemler pozrded the LAFFEY and BENEVOLENCE in the
sfternoon and examined the results of the experiments on piping. A
meeting was held aboard the BENEVOLENCE regarding various de-
contaminztion procedures which will be reported upen by Lt. Comdr.
Turnbzugh, Assistant Repair Superintendent, who is representing the
Yzrd in such matters.

Clothing issued workmen for their protection is of 2 hezvy
winter nature and has been extremely uncomfortable {or the past four
days when the hottest weather of the year has prevailed. The Shop
Superintendent has ordered more suitable clothing.
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San Francisco Na

Shipyard

San Francisco 24, Calif.

File (335) 16 September 1946
MEVORANDUM
Subject: Radiozctive Ships at San Francisco Naval Shipyard -

Status to date

1. To date the following ships whi
hzve arrived at the San Francisco

ch took part in the Rikini operation
Naval Shipyard:

Uss WALKE (DD723)

U3s LAFFEY (DD724)

USS BARTON (DD722)

Uss LOWRY (DD770)

Uss O’BRIEN (DD726)

USS HENRICO (APA45)

UsS BENEVOLENCE (AH15)

o. Partial clearance has been received from Captain W. E. Walsh (MC)
USit, Radiological Officer for Joint Task Ferce One, for the above seven
ships. By partial cleazrance is meant the fcllowing:

a. All work which does not involve a surface that has been in contact
with sez water may proceed normally with complete saiety to all
workmen and without special precautions for the men in dressing

. or cleaning up.

b. Jobs which involve surfaces which are suspect by virtue of their
being normally in contact with sea water can be worked only:

(1) When a monitor is present to inspect, monitor, and
issue safety instructions for the handling of each

specific job.

(2) When all workmen assigned to each job are properly
dressed and instructed and have special facilities avail-
able for decontamination.

[ gpecrcc 3
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To date only one job has been so opened because there has been no
monitor to work with the Shipyard.

3, Captzin Walsh is aware of the urgency for having a full-time
monitor in tha Yard. He has indicated that he will have one or {wo
raonitors availzble for production work beginning Tuesday, 17 Septem-
ber.

4, Czoiair Walsh with the assistance of scientists from the University
of California and from Stanford has directed the following investigations
and tests: (NOTE: When inspection by Geiger Counter showed Beta or
Gammsz emissions, samples were taken for laboratory analysis of
Alpha omission.)

a. Inspection for the amount of radioactivity on the USS LAFFEY
in drydocks. .

(1)Inspection of barnacles, sea growth, rust, and paint on the
underwater body.

(2) Inspection of the evaporators.
(3) Inspection of salt water piping.
b. Experimental sandblasting on the USS LAFFEY to determine

(1) Amount of radioactivity in the sandblasted material in the
bottom of the dock.

(2) Amount of radioactive material in the air immediately
surrounding the sandblaster. '

(3) Amount of radioactive matter in the dust stream floating
to working areas on deck of the ship and on the side of
the dock.

c. Experimental burning of a section of radioactive salt water
galvanized steel pipe to determine the amount of radicactive
matter in the resulting fumes.
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d. Experimenta!l szndblasting a2gain on the UsSS LAFFEY, but
on a much larger scale than the first experiment.

e. Experimental t‘qeactivation’’ of a section of copper nickel
{iremain piping on the USS LAFFEY by means of a solution
of acetic acid and ammonium hydroxide - USS EENRICO.

. No results of benefit to the Shipyard have been given as most samples
are stil) under analysis.

§. The Shipyard, in Barracks B’ has facilities as 2 “‘Dressing and
Decc tamination Center’’ for 53 workmen. A working procedure has
ween set up for preparing & Man for the job and for szfeguards at the
end of the shift. These facilities are being expended and inclucde
laundry service in the vard for the government issued safety clothing
which the men a&re required to wear.

g§. Full scale work on radioactive surfaces can proceed as soon 2s
monitors are available to the Shipyard, although the working procedure
for certain jobs will depend on the resulis of the above experiments.

PHILIP LEMLER
Production Officer
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San Francisco Naval Shipyard
File (335) San Francisco 24, Calif.

19 September 19846

MEMORANDUMN TO: Commander, San Francisco Naval Shipyard,
‘ " San Francisco.

Subject: Summary of Rear Admiral Solberg’s visit to San Francisco
Nava) Shipyard on Tuesday, 17 September 1946, regarding
experimental work on the Bikini Radioactive Ships.

1. Before zrriving at San Francisco Naval Shipyard on Tuesday,
17 September 1848, Rear Admirzl Solberg conferred with Captain
Wzlsh, Radiological Officer for Joint Task Force Cne, and with

Dr. Scott from the University of California. At this conference he
was made acquainted with the laboratory resuits of most of the ex-
periments so far conducted at San Francisco Naval Shipyard. Afier
this conference he visited San Francisco Naval Shipyard to see the
experimental work and to discuss with the Production Cfficer the
work in progress. He also asked for further experimental work and
inspections to be set up so as to 2id on conclusions being reached as
to how the shipyard should proceed with each of the problems on the
radicactive ships. .

2, The various items covered by Rear Admiral Solberg’s visit
are summarized as follows: :

(z) That the subject matter of how to rid a ship free of radio-
activity should be classified as ‘“Top Secret”’.

(b} That the Burezu of Ships in setting up a ““Decontamination
Section’’ and that they are interested in and will want infor-
mation concerning the experimental work being conducted
here. '

(c) That he will inform the Shipyard on the following day whether
or not to go ahead with the sandblasting on the USS LAFFEY.
Indications at prasent are that it is safe.
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(3) That the Shipyard should proceed to set up ‘or decontami-
nating the evaporators on the USS BENEVOLENCE. The
final order to go ahead would be given after his inspection
of these evaporators the following day.

»
(¢) That the Shipyard have the following items ready for his
inspection at 1300 on the foliowing day:

(1) Circulation of decontzminating fluids in the two sections
of firemain on the USS LAFFEY be concluded and these
fiushed sections opened up for his inspection. Also ad-
joining sections of firemain which had not been decon-
tzminated shouid be opened as a COmparison to see the

effectiveness of the decontamination process in removing
scale and marine growth.

(2) One evaporator on the USS BENEVOLENCE should be
opened to check for radioactivity and to have scale samples
{or his inspection. ‘

(3) One auxiliary condenser should be opened and a zinc ob-
t2ined for his inspection.

(f) That the Shipyard remove several salt water valves from the
USS LAFFEY to test the procedure of soaXing them in decon-
taminating chemicals in ordar to ¢lear the radioactivity to the
extent that the valves can be safely sent to the shop without
any safety precautions in working them. .

3. One item of general interest was the fact that the USS LAFTEY,
which had cruised considerably in tropical waters, showed unusual heavy
sea growth in her copper-nickel walt water piping. Rear Admiral Solberg
stated that he was going to have this matter investigated by the Piping
Section, Bureau of Ships.

/s/
PHILIP LEVMLER
Production Officer

CC: 200

250 (for file)
’ 330
b i g
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Sazn Francisco Naval Shipyard
Szn Francisco 24, Calif.

File (335)

MEMORANDUM TO: Commander, San Francisco Naval Shipyard.

Subject: Summzry of Rear Admiral Solberg’s visit to
Sen Francisco Naval Shipyard on Wednesday,
18 September 1943, regarding experimental
work on the Blkini Radicactive Ships.

1. The first phase of Rear Admiral Solberg’s visit on Wednesdzy, 18
September 1948, was & conference with Admira! Edwzards and Commo-
Gore Fowler regarding the overall aspect of this problem of radicactive
contamination of ships.

(z) The problem of the underwater body of ships and the urgency of
drydocking was to be resolved as follows:

(1) The USS LAFFEY was to be considered the example of the
ship least contaminated as her huil showed little racio-
activity, having been in Bikini Lagoon approximately ten
days. It was noted that she had plastic paint.

(2) ‘The ship having commercizal paint which had been in Bikini
Lagoon the longest was to be considered the example of the
ship with the most contamination of her underwater body.
Drydocking of this ship, followed by a careful examination
of her hull would yield the necessary comvparison with the
USS LAFFEY. From this comparison it would develop
whether to drydock all Bikini ships immediately or to
merely note to cognizznt pariies that such ships were to
be handled with special precautions at their next normal
docking period. Rear Admiral Solberg stated that he would
check Bureau of Ships records to pick this second ship to
dock.

(3) It was pointed out by Rear Admiral Soiberg that graving
docks could be used for this work.

(b) The problem of contamin2ted salt water piping and engineering
equipment was to be resolved as fcliows:

(1) A burning experiment on radioactive piping was being planned.
From the laboratory analysis of fume deposits from the
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experiment the danger involved in working radioactive
matter could be evaiuated. This experiment would
represent the exireme condition. This experiment,
together with those in process, would yield the needed
irformation on the subject.

(2) The worst conclusion would be that complete decon-
tzmihation by methods now under experiment at San
Frzncisco Naval Shipyard, or similar, would be
necessary before Yard work could proceed on radio-
active ships. :

(3) The optimum conclusion would be that no decontamination
would be necessary before working radioactive surfaces.

(4) Meanwhile Captain Walsh was to continue to issue
“Clearance for Sziling’’ on the lines of present poliey.

This conciuded the conference.

5 Rear Admiral Solberg’s party and interested Yard representatives
then proceeded to inspect the experimental work. Important observa-
tions follow:

(2)

(b)

(c)

(@

On the USS LAFFEY, the section of copper nickel piping decorn-
taminated by the ammonium citrate standing sclution showed
that nearly all radioactivity had been removed. However, con-
siderable sez growth remained.

On the USS LAFFEY, the section of copper nickel piping
Gecontzminzted by the dilute hydrochloric acid showed 88% of
radioactivity removed. Also, ail sea growth and scale in the

- pipe has been taken out.

Orn the USS LAFFEY, open sections of piping and valves not
decontaminated were inspected and found to be of radiozctive
intensity below the ‘‘tolerance limit”’. Samples of radioactive
matier were taken by Dr. Scott for further laboratory study.

The USS HENRICO was not inspected because the two steel salt

water piping systems were under the process of decontamination
and not ready for findings.
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(¢) The USS BENEVOLENCE evaporalors were inspected. Sample
scale showed more than twice the ‘‘tolerance limit”’, It was
decided on the spot to proceed with the decortamination of the
evaporators by the hydrochloric acid method.

(i) The USS BENEVOLENCE No. 1 auxiliary condenser was ex-
amined. » The zincs appeared to have concentrated the radioactive
matter. The ship was instructed to replace all zincs immediately.
The bilges of the generator and auxiliary condenser roorm showed
undue radiocactivity, necessitating scrubbing with a solution fur-
nished by San Francisco Naval Shipyard.

A conference was held in the BENEVOLENCE to instruct the ship in the
necessary procedures to follow in preparing for sailing.

3, Rezr Admiral Solberg’s party then proceeded to a conference with
the Shipyard Commander and the Production and Pianning Officers.
Summarized items of this meeting follow:

() Regarding the USS LAFFEY:

(1) For underwater body, scrape down all barnacles and save
for laboratory analysis. Follow with wet sandblast. Do not
dispose of sandblasted materials until investigated by moni-
tor.

(2) Try fresh water flushing alone as a decontaminating process
on the copper nickel piping.

(3) Remove a 15 ft. section of badly contaminated and badly
fouled CuNi piping for a burning test with special control
over air current in compartment, This test to be directed
by Dr. Walsh or Dr. Scott. Burn in circular cuts as close
together as possible. This test should have first priority.

(4) Connect up services to USS LAFFEY.
(t) Regarding the USS BOTTINEAU:
(1) Remove 15 ft. badly contaminated and badly fouled steel piping

for burning test as described for USS LAFFEY. This test has
first priority.
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(¢} Regarding the USS HENRICO and USS EENEV OLENCE:

(1) Decontaminate the entire salt water system using a flush

of fresh water only. Public Works has responsibility of

taking all precautions dockside to prevent contamination

of Yard fresh water lines., lieutenznt Commander Turn-
baugh has same responsibility on ship's side. Monitors

must be given opportunity to check lines before and afier
process - getting inside as well as outside readings.

(d) Regarding the USS BENEVOLENCE:

(1)

(2)

The Yard is to proceed with acid decontamination of all
three double efiect evaporators.

The Yard will furnish information and material necessary
for scrubbing down the generator room bilges.

The Yard is to procure six zincs and 200 1bs. evaporator
scale and deliver to Captzin Walsh for analysis. The
ship will dispose of remainder of zincs and scale.

(e) Miscellaneous: |

(1)

(2)

.CC: 200
250 (for file)
330

A decortamination procedure on salt water piping using
stezm and cold water shock foliowed by flushing should
be tried.

Captain Walsh will furnish a summary of laboratory analysis
cf tests for inclusion in the Yard's record.

Suitable arrazngements for bachelor guarters in the Yard
or on board ship was requested for two monitors.

/s/
PHILIP IEMLER
Oroluction Officer
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8th Report, 20 September 1846 - INVESTIGATION OF RADIO-
ACTIVITY of Vessels {rom Bikini 2t the San Francisco Naval
Shipyard begun on 5 September 1946.

SIXTH REPORT

V/ork wag begun yesterday to implement the decisions of the
medical “strategy’’ board convened aboard the USS BRENEVOLENCE
on the 18th.

In advance of one of the measures decided upon (flushing with
fresh water of the Salt Water Systéms of the BENEVOLENCE and
EENRICO) & careful check was being made of the Szlt Water Lines to
insure that proper isolation of sections being worked on at present
wo.ld exist, znd as a corollary, to obtain a maximum flushing effect
with only porticns of the Salt Water system available. All Salt Water
purps were ordered inoperable (i.e. electric pumps are to be dis-
connected, steam driven pumps to have valves locked).

The decision to conduct a burning test on sections of hot Fire-
mazin piping containing considerable marine growth (a top priority
job) was {mplemented yesterday by the selection of sections of pipe
from the LAFFEY &nd BOTTINEAU (Copperenickel and steel re-
spectively). Dr. Chadbourn, after monitoring the piping, selected the
Shipfitters Shop aboard the 1AFFEY for the test, and took samples

‘+lle the burring was being done. REA equipment was used by the
burner &nd Dr. Chadbourn.

: The senior monitor, Lt. Comdr, Skow, took readings on all
three evaporators of the RENEVOLENCE in preparation for the
injecticr of Kydrochloric Acid (1 normal) which will be sterted this
morrning. The evaporator room, because of its difficulty of access
{or pumnps, acid barrels etc. has required considerable effort to pre-
pare. The readings of the evaporator scale are now sald to be d times
tolerance (and hence exposure showld not exceed 4-1/2 hours) not 2
times as stated in the fifth report.

RENEVOLENCE crew men who on the evening of 18 September
brushed the scale from the evaporators were warned by Dr, Skow to
take longer on similar jobs in the future, as due to thelr haste large
amounts of highly active scale were deposited on piping and fioor
plates beneath the evaporators. Dr. Skow monitored the crew rmembers
yesterday afternoon to determine If they had acquired any radloactivity
in thelr shoes, clothing, under fingernails etc. No activity was fourd.
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The pH 6. solution in the HENRICO flushing system piping
w111 be removed Saturdsv morning at 1100 (72 hours after its
{nsertion). Acid circuletion on the EENRICO was stopped at 0300
the morning of the 19th. Flushing as in previous work was per-
formed. A second phzse was not plenned or carried out as in the
case of the LAFPEY. The monltor was unzble to get any indication
of radioactivity in the acid cleaned line yesierday morning, indl-
cating the effectiveness of thls method. The previous reading had
been .4. In a laboratory check on the acld, the beaker became half
filled with precipitate (marine growth, corrosion ete.), and it is
planned to make a welght check.

The immersion of valves in Eydrochloric aboard the LAFFEY
end the decontzmination of sections of Firemzain out on the main
deck is to be accomplished as soon as resources are avallable.
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TAS:LI : COPY-Su
90 September 1846

.

From: Rezr Admiral T. A, Solbaerg, U.S.N.
Commander Western Sez Frontier.

Subject: Report of activities‘ in Szn Francisco area from Tuesdzy,
17 September 1o Friday, 20 September,

1, 1 zrrived in San Francisco Tuesday morning, via NATS,
for the purpose of conferring on conditions existing in non-target vessels
ard assisting in clarifying and developing procedures necessary to estab-
lish normazl operation arnd up-keep conditions on the subject vessels. 1
reporied to the Commandant Tweiith Naval District and, later, to the
Commandsr Western Sea Frontier giving such information as I had been

able to collect in ashington, D. C., and outlining as far as practicable
certain proposals for accomplishing the objective above.

2. A czrefw study has been meade of the records available in
the San Francisco office. A1so conferences have been held with officers
of the Navzl Ship Yard and with Doctors Rodenbaugh and Newell of San
Francisco, and Doclors Bamilton and Scoit of the University of Califer-
niz. Al aspects of the situztion involving the subject vessels have been
discussed at length,including also the medical and legal aspects. A
number of tests are underway =nd cerizin others are proposed which
will give further information in determining the best procedures in all
cases.

3. A number of conclusions made and proposed decisions
are submitted below. On srrival in Washington, 1 will take the neces-
sary Steps to present the full situation to Commander Joint Task Force
One znd attempt to ob2in decisions in substance aS shown below. The
vessels involved divide themselves naturaliy into tnree categories,

" namely: those remaining in an operative status; those baing inzctivated,
ard those slated for dgisposal. The latier category of vessel presenis a
somewhnat different protlem in some respecis which will be discussed
with you prior to my departure Friday.

a. Docking.- Tesis conducted on the U.S.5. laffey indicate that wel
sznd blasting procedures on ihese vessels can be carried ow using
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present procedures without encountering any hazards. Complete sand
blasting of the Laffey will be carried oul shortly and the results of the
preliminary test will be verified at this time, It is believed that the
procedure lzid down below can be carried out under absolutely safe
and practiczble conditions in all navy yards and in all types of dry
docks.

(1) Bemove 21l mzrine growth by careful scraping under
wet coniitions, preferably as the dry dock is being
pumped down.

(2) Collect from the bottom of the dock under wet con-
ditions all of the marine growth so removed, in-
cluding any found on propellers.

(3) Dump the above material at sea.

(4} If the ship is to be painted or touched up carry out the
u=ual wet sand blasting procedure and collect all sand
used, place in barge, and dump at sea.

NOTE- It probzbly would be safe, from tests made to dzte, to
dispense from collecting sand used in sand blasting
an3 dumping at sea. However, it is felt that the
safest and soundest procedure is to carry out the
dumping procedure. Attention is also invited to the
fact that this procedure will be carried out only on
the first docking of the subject vessels subseguent to
their departure from the Marshalls area.

b. Salt Water Lines.- It would be highly desirable to decontaminate
completely all salt water lines when practicable; however, it is felt that,
particulariy in the cases of vessels which are to remzin in an operative
status, that there is no immediate necessity for carrying this ~ut. Tests
to date have indicated on the ships inspected that all salt water lines can
be used normally and that all normal routine repairs involving extensive
cutting and welding can be carried out without encountering any hazards
to workmen. However, it is considered that one minor restriction must
be placed on salt water piping systems in order to be on firm ground in
a1l respects. 'This restriction involves only instructing each vessel that,
in case any section of sz!t water piping is renewed, the affected section
must be sunk at sez. This will obviate any possible danger which may
not have been determined.

c. Evaporators.- In some vessels at least because of the mass or
volume of scale which is present, there exists also the possibility of the
greatest amount of active material being present. Consequently, it is
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considered necessary thnt acid clezning of all evaporating units ol these
vessels should be carried out once and &s soon as practicable and pre-
ferably while the vessel is at sea or perhaps in an open rpadstead. .
Acid cleaning was formerly an accepted method of cleaning but, at the
present time, is restricted by the Burezu of Ships. However, lam
certzin that the Bureau of Ships will accede to one acid cleaning in the
czse of 21l these vessels. Acid cleaning will remove all scale in 2 much
more thorough marnner than mechanical or other type of cleaning. 1
persenzily authorized cleaning of the evaporators of the Benevo:ence
and the Henrico because of thelr eariy departure subsegquent to ¥ver-
haul,

d. Boats.- Consideration of recent information and tests indiczates
that the decisions made with regard to disposzl and sinking of small
boats probably was unnecessary, It is considered that any boats
which nave not been disposed of as a result of these decicions should
be remonitored and decisions mzde on the basis of information now
available. .

4. As stated above, I will take up the matter of clearance for these
vessels as soon as I arrive in Washington and can contact all of the
agencies involved. This also will include obtaining concurrence of
Marhattan District. It is believed that, in case of the Benevolence and
the Henrico, ciearance should be given to these two vessels prior to
sailing whether or not definite instructions have been promulgated {rom
Washington. The following type of clearance in these two cases is sug-

gested:

¢417.€.8. Bensvolence cleared radiclogically for all operations with
the following exceptions and additiona. instructions.

ARIE. Szlt water pipinz can be repaired using any welding and
cutting operations necessary either by ship’s forces or in ship
yards. BAKER. Whenever a section of szlt water piping, &
fitting, or valve must be renewed, the unit removed shall be
retained and thrown overboard at sea. CHARLIE. At first
opportunity at sea flush out all salt water lines at ezch outlet
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separalely at high water veloclity for one-half hour. DOG.
Evaporators can be opened and cleaned whenever necessary.
EASY. Methods of procedure involving the first docking
subsequent to 25 July 1846 are being furnished to your vessel
and a1} yards under separate letter,

-

5. Captaln Walsh, (B4C) USN, and Major Brundage, MC, USA, were
present 2t a1l conferences and the subject maiter above hzs been dis-
cussed thoroughly with them. Both concur in the recommendations
contzined herein.

T.A. SOLBERG

cC:
CJTF-1
COM12
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NMEMORANDUM TO: Captain Walsh 90 September 1946

Subj: Decontamination tests under way at Naval Ship Yard and
Univerpsity of Califernia.

1. The following tests are either under way or will be started as

soon as practicable. These tests all have as their objective obtain-

irng information on methods of decontamination of non-target vessels

in order that unrestricted ciearance for both operations znd repairs

can be authorized to the greatest extent possible.

a. Tests of short sections of piping which have marine growth
present and show measureable activity are being mzde using
‘he citrate solution, the one normal acid solution, and also
plain fresh water, - The soluticns are being circuwlated
through the piping at a siow rate and readings taken periodi-
cally to determine the effects obtained., The tests involve
both copper nickel and ordinary steel or wrought iron piping
obtained principally {from the U.5.8. LAFFEY and the U.S.S.
Henrico.

b. Tests to determine the maximum amount of cutting and weld-
ing which can be periormed on both copper nickel and steel
piping. - Sections of piping are bainz obtzined from the
1 AFFEY and the HENRICO and being cut into small ¢ircular
seotions in & small enclosed space., Szmples of the air in this
space are being passed through a {filter for subseguent analysis
of the filter contents to determine whether any hzrmiu! ma-

terials are present and in what concentration.

. ¢. Tests of small sections of copper nickel and steel piping to
determine sirength of solutions necessary in order to obtain
desired resu'ts. - Laboratory tests are to be made as soon 2s
specimens can be obtained, using smzll samples of copper
nickel and stee! piping which have marine growths and mesz-
sureable activity. The purpose of this is to determine the
most desirable strength of solutions necessary n the case of
citrate, boiler compound, and acid in order to remove marine
growths expeditiously.

d. Tests for decontamination of salt water systems. - Arrangements
are being made to conduct a large scale test on decontaminating
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the salt water piping system of the USS BARTON. The
chemicals to be used are dependent on the resuits of
Paragraph (c) above, bul it is proposed in the first test
io use the citrate type of solution. It is planned to re-
duce the number of outlets in the salt water system SO
that the amount of circulation will be relatively small
and to inject into the suction side of the salt water pump
the necessary strengih of solution to establish conditions
found desirable from (c) above. This will require, once
the tedt is started, opening all outlets in the salt water
system in succession for a short period of time until it
is evident that the entire salt water system contains the
desired strenzth of solution. This does not involve
putting the salt water system out of commission as it
vill be in use on a restricted basis having only those
outlets absolutely necessary open. Outlets from risers
should be opened periodically for short periods in order
+o zllow a new solution to enter these risers. Itis planned
to remove cerizin valves or short sections of piping prior
to and subseguent to the test in order to determine the
conditions existing under both conditions.

e. Tests of evaporaters. - Use of the Bureau of Sh.ps method
of clezring evaporators using muriatic acid is being
authorized for the USS BENEVOLENCE and the USS EENRICO.
The evaporator and associated units will be monitored and
inspected before and zfter the tests to determine that the
results desired have been achieved.

f. Tests of sand subseguent to sand blasting. - Szamples of
sznd used in sandblasting the USS LAFFEY will be obtained
for criticzl examination in order to determine whether or
not contamination is present.

2. The above tests are for the purpose of determining as soon as
practicable the best possible method for complete decontamination of
s3lt water systems in ships. Other tests underway mzay not make it
necessary to follow decontaminating procedures on all vessels, but

it is visuzlized that this may be reguired on at least some of the vessels
~involved.

3. Captain W. S. Mzxwell and Commander Shiriey will remzin in the
San Francisco area to assist the Naval Ship Yard and also to assist
Captzin Walsh in any way possible in these projects. It is also protable
that Commander Hoffman will be ordered from Washnington both for the
purpose of assisting in this work and in order to obtain experience with

the methods developed.

CC: ' T. A. SDLBERG
Capt. Lemler, U.S. Naval Rear Admiral, USN _
Ship Yard, San Francisco. —~.

Commander Western Sea Frontier
Commandant 12th Naval District.
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RRR
SNFHV SNC NR C 247/19 R

FROM CONWESSEAFRON 2000L4Z

TO NAVY SHIP YARD SAN FRAN

UR SPEED LETTER /200-30207/ DATED 18 SEPTEMBER X ONE
ACID CLEANING OPERATION AUTHORIZED FOR BENEVOLENCE
AND HENRICO X USE METHOD AND MATERIALS PRESCRIBED

IN MANUAL OF ENGINEERING INSTRUCTIONS X OBTAIN SAMPLES
OF SCALE EEFORE CLEANING X HEAVE MONITORS ORTAIN READ-
INGS OF EVAPORATORS AND ASSOCIATED UNITS BEFORE AND
AFTER CLEANING X DUMP SCALE REMOVED BY HAND PRICR TO
CLEANING AT SEA X INFORM CAPT W E WALSH MC USN OF RE-
SULTS

- 0300/20 SEPT RBRP A 200 '
1100 210 300 330 301
200084-2
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RPEPQORT Nu. 1 - EAPESGMENTAD WorkK, SAN F RAN SO NAVAL
_ S1HIPTYARD
! September 1345
siday, 27 S-piember 1846:
At & mesting of Shif Superintende i, L. Cymidr, Turetaugh oatlined -
ths experimenz] work 72t Lo bo 300 =l Dara the Bikinl vessas. T
wo:r'k by ships -
(1) U3S BENEVCLENTE
(=) Cempietion of Acid experimen o EVaporaiors.
t) Flushing szlt water sysiem with Ir¢ =h water,
¢} Washing floor piaies and b:lgzs ir. condanser room Wit
amrmmonium citrate.
(2) USS HENRICO )
%a) Flushing szlt water gystem wih fr=sh waier.
b} Operning up, draining pH 8 line on Saturdzy.
(¢} Precipitzting and wzighing of contents found in acid usad
+o clezn fiuzhing linaz,
() USE LAFFEY
(z) Szlection, proparaticn, zni exp=rims-naiation 00 10 o0’
suctior: of Cu-Ni-firemsaia wils s ezm-cold water shoux
troeatment,
(b} Seiection of four secuions 3¢ firemszin 5 to 8 feet in lengwh,
for testing es {oliows:
1. Solu‘ion of boiler compound, 3zit Wiler, circuiats
throuzh pIpeE.
5 SQolution of boiler comuound, sait water, ler stand in
pipe.
2, S>'ution of boller com,ouni, frosy, wiier. clreulat=
through pipe.
4. Solufion of boiler vompound, fres, wWaterT, l&t SN2 in
pipe.
(¢} Sc:iection of firemaln sufficiently long 1o cut into =ix pieces,
each piece to bz s inches :01g. Testing inlaboratory [9)4
Dr. Scolt ar.d Mr. Go7a0oL.
' - T
‘ ‘\-. - 4

UNCLASSIFIED

et e —




 UNCLASSIFIED

(4) USS BOTTINEAU
(2) Szame as (2), (b) and (c) on USS LAFFEY.
(5) USS BARTON

(2) Fill entire szlt water system with pHS solution except
for one head to be kept usable. (Note: one other DD to
ba treated, tentatively USS LAFFEY.)

Work accomplished Friday, 20 September;

Tour monitor, assigned to the USS RENEVOLENCE and USS
EENRICO to obtain a complete set of rezdings of the szit water lines
for each vessel (in advance of flushing the lines with fresh water)
compleied the vessels in the morning and afternoon respectively.

Acid circulation in the first evaporator on the USS RENEVO-
LENCE was begun at 0600 and continved until night when leaks in
brine lines necessitated all shells be drained and the lines repaired.
The second and third evaporators were fluched with fresh water in the
morning. Acid circulation of the second evaporator was not accom-
plished due to pump failure. The third evaporator had acid circulation
between 1800 on Friday to 033C on Szturday morning.

Szturday, 21 September 1946:

Flushing of szlt water lines on board the USS BENEVCOLENCE
and USS HENRICO wazs begun Saturday morning and continued through
Sunday. All outlets were let run for at least one hour. Drop in pras-
sure prevented more than four outiets being flushed at any one time.
Some mains had 12 hours flushing.

It was found in opening up the evaporators of thea RENEVOLENCE
- whiile awaiting compietion of piping repairs that the top half contained
highly active scale not touched by acid circulation, and that the inside
readings on all shells averaged about 0.24 Beta. It was therefore de-
cided to rearrange the piping and hose connections so a&s to institute a
complete wash cycle. This inciuded all heat exchanger units as before
and especially provided for the filling of all effects completely. All
fresh water and vapor lines leading {from each shell had to be blanked.

Work on the USS HENRICO evaporators (two 3-effect Griscolm-
Russell evaporators) with acid was decided upon after consultation with
the Production Officer. It was decided at the outset to mzke this a com-
plete wash cycle as was found necessary on the USS RENEVOLENCE.,
3

-
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A DES standing sclution in the 50 Inch test secion of fire maln
on the USS HENRICO was opened after 72 hours (1150). The rusults
of this test on steel piping indicated the same success in removing
radiozctivity 2s had been witnessed on the USS LAFFEY. Rezadings
refore and after y:m be given in 2 separate monlior’s report.
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SAN FRANCISCO NAVAL SHIPYARD
San Francisco 24, California

23 September 194€

From: J. B. Shirley, Comdr., USN

To = T. A. Solberg, Rear Admiral, USN

Subj: Progressz of Wofk at €an Trancisco Navzal Shipyard

Encl: (A) Copy of Memorandum from Captain Maxwell 10 Comm-

mzander, U. S. Naval Shipyards 2. Puget Sound and
Terminzl Island.

1. zntzin Mazxwell went to Bremerton Na-al Shipyard Sunday, 22
September 1945, and will return Tussday, 21 September 1946.
2.

Enclosure (A} was prepzared in orde_ to have in writing a confir-
mation of topics that would be discussed with the Commanders of the
Shipyards.

3. A telephone convereation was held with Captain Mz2xwell today.
As a result, the following recormmeniations are forwarded: .

a. That another monitor be sant to the U.S. Naval Shipyard,
Eremerton, Wasnington,

b. That a cocrdinating officar be sent to each Shipyard where
vork on non-target vessels will be performed and that the
coordinztor intezrate the monitor s findings and Yard work,

c. Thzt 2 definite policy be set up with respect to clearance of
the non-target ships, and

d. That a set of instructions regarding the clearance of these
ships and what the clearance entails be forwarded tothe
District Medical Officers.

4. Work on the USS BAYFIELD was started at Puget Sound.

5. The following destroyers, USS LOWRY, USS BARTON, USS WALKE
AND USS O'BRIEN are to be drydocked Thursday, 26 Szptember 1846, at
Hunters Point.

B. Work on the USS BRENEVOLENCE evaporator plant was delayed by
finding leaky valves, drain lines completely corroded throuzh, and unre-
moved scale in the upper parts of the shell. This work is going ahead and
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should be completed by Tuesday, 24 September 1946. New Drain lines
“are bzing manufactured and the valyes repaired. The valves were
dipped in a twice normzl solution of murijatic solution irom ten (10) to
thirty (30) minutes and scrubbead, followed by a rinse, This reduced
reading to 0.0. Length of time in the solution appeared to be a function
of Geiger readings as well as the amount of foreign matter present.

7. Work on the USS HENRICO evaporator plant is progressing _
sztisfactorily and Should be complete about Wednesday, 25 September

1940,

B. Fresh water {lushing of firemains carried out on the USS
RENEVOLENCE and USS BENRICO did not result in a significant change
in rezdings even though some sections had fresh water passing through
for a period of twelve (12) hours.

9, Sznblzsiing of the botiom of the USS LAFFEY should be completed
by Wednesdzy, 25 Ssptember 1946,

10. Results of tests on firemzin section tests:

a. USS HENRICO, galvanized steel

(1) Ammoniz Citrate solution pH6.0 RBefore After
Qutside of pipe readings 002 to .014 .000 to .002
Inside of pips readings .012 and over .035 to .08
Sczle was still present after test. R+

(2) Muriatic Acid Solution 1 Normal Refore After
Outside of pipe readings 002 to .02 .000

. Inside of pipe readings 007 & 4 .000 & .008

No sczle remzining after testi.

b. USS LAFFEY, copper-nickel pipe

(1) Ammonia Citrate solution pHE.O Relfore After
Outside of pipe readings .008 to .020 000 to OO
Inside of pipe readings .15 and over .5 .008to .1
S ] i ST
e ~
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(2) Muriastic Acigd solution ] Normal Eefore After
Ouicside of pipe reziings .005 10 0.08 000 to 007
Inside of pipe rezding (.08 to .2 .000 to .002

(.3 to over .5

11. Fluching of the USS BARTON {iremzin with an ammonia citrate
solution showld start Tuesday, 24 Seplember 1346.

12. The firemain sections and valves of the USS LAFFEY have been
removed and azre ready to be testel, starting Tuesaay, 24 September
1242 for T

a. Copper-nickel and steel with a szturzted boller compound in
{resh wzter.
b. Copper-nickel and steel with 2 szturated boiler compound in
salt weater.
c. Copper-rickel and steel with a thermel shock treztment, using
stezrm and cold water, and
d.. Copper-nickel and steel smzall sections in various strength
: muriztic acid sclution.
Szctions for (d) above were cut with hacksaws, The hacksaw blades had
a rezding of 0.0 after the wor« wes completed, even though the secticns
themselves had.a high Geiger reading.

18. 'The USS CEICKASKIA has started thermz] desszling of the low
pressure plant, internal readings wiil be tzken Tuesday, 24 September
1843.

14. The Shipyard has initizted aiditiona) tests based on present findings
to try to determine amount of foregin matter and materizal of pipes and
vzlves removed by thz acid solution.

]. B. SHIRLEY

"Captain Maxwell (without erclosure)
Ceptzin Waish {without enclosure)
Lt. Coma3r. Turntzugh (without enclosure)

=

t i N Tt
[ S S . . .
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EPQRT NO. 8 - EXPERIMENTAL WORK AT SAN FRANCISCO
- NAVAL SHIPYARD

Work on Monday, 23 September 1”946;

USS RENEVOLENCE: Setting up of an acid mixing tank on the main deck

anc ihe hookup of the evaporators so that all six effects will be completely -
filled with circulating acid was accomplished during the day. The tank was

set up on the main deck to simplify operations and keep the evaporator - .
room from getting cluttered up with acid barrels, etc. Where the Yard .
felt it necessary, sections of piping rge;rnoved ifrom the evaporalors were

kept and new pipes substituted, “‘fot’’ valves were dipped in a2 two normal

solution of Hydrochloric Acid on the matn deck. The valves showed some
radiozctivity after ten to twenty minutes of such treatment but were de-

clared safe for work by X31 provided there was suficlent ventilation for

znyone working on them. ' :

"~

The Szlt Water systems of the BENEVOLENCE and HENRICO which
had been flushed with fresh wdier Saturday and Sunday were given their
finz) monitoring during the day. No change was obssrved from the pre-
vious readings, even though some lines had 12 hours of flushing., This
flushing experiment was disappointing since previocus observations had
indicated that the scrubbing acdtion from rapid flow water tended to dis-
lodze foreign matter in which radiocactive particies were concentrated.

USS LAFFEY and USS BOTTINEAU: Todzy the monitors selected the
~ecessary lengihs of piping Ior the tesis described in the Seventh Report
a), (b) and (c). The piping lengths for (2) and (b) were assembled on the
mair deck of the USS LAFFEY and readied {or the fests, The samples
required for {c) (to go to Dr. Scout for 1ab assay) were cut and given to
the monitors for delivery.

1SS RARTON: The line leading from the sea chest to the fire and bilge
pump was disconnected and a line added to the first cutout valve on the
fire and bilge pump. This line, when runuptoa tank on the main deck,
will be used to completely fill the sait water sysiem of the USS BRARTON
with a pE 6. solution. : :

1SS EENRICO:  The laboratory assay of the precipitation of foreign
matier in the acid from the USS HENRICO is under way, and will be fin-
ished tomorrow. ’ ‘

The extensive job of prepzring the evaporators of the HENRICO {or an

acid flushing tomorrow was pushed all day, and will be pushed with three
shifts until the job is finished. This vessel, along with the BENEVOLENCE,
must be out of the YARD by 0800 Thursday morning.

-
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25 SEPTEMRER 1846 - INVESTIGATION OF RADICACTIVITY OF
VESSELS FROM BIKIN], at the San
Francisco Nava: Saipyard.

Tuesday, 24 September:

Today progress was made in the decontzmination of the evapo-
rators of both the USS HENRICO and USS BENEVOLENCE. The
evaporator cleaning of the BENEVOLENCE has bzen deleyed by work
on brine lines, *overhzul of nine vzlvez, and repzir of a condensate
cooler. Abozrd the USS HENRICO ac:d circulation of the #2 evaporator
was begun at 1500 and the €1 evaporator at 1550, A preximmary circu-
lation of 80 gallons of zcid was dore the night before end scoured at
0300 when a leak in the evaporator feed line developed. Circulation
continued through the night; the evaporators will be filled with soda ash
end {flushed today., On the BENEVOLENG CE, the #1 evaporator was filied

with sodz ash and flushed by 1630. Readmga by the monitors show that
the evaporator is ready, The #2 evaporator, which had a preliminary
circulation the night before, had circulation restored at about 1500, but
due to pump fzilure after an hour of circulation and another line break
at 1730, circulation through this evaporator was not up to schedul:.
Clrcmatzon continued zl! night. The #3 evznorator was drained of &1 -
ing witer at approximately 1600 and circulation of acid begun.

On the USS LAFFEY, the steamn-shock treatment of copper nickel
and steel firemains was accomplished in the morning. The method was
very effective in removmg marme growth, cleamng the steel pipe com-
pletely &nd the ccpner ricgel pipe almost completely, one small portion
of growth still adhered. Monitor's readings (to be reported separately)
indicated this sysiem to be effective on this small length (10 ft,) section.
A solution of pH 6. solution was mixed aboard the USS LAFrEY and a2
number of valves from the USS BOTTINEAU put in and checked at inter-
vals through thenight. The tests with boller compound and fresh water
(circulzting and standing) on copper nickel and steel pipe were run. The
cempound was circulated for 30 minutes and no appreciable change in
readings was found, which indicates the inefi{ectiveness of the solution.
The sections which were left to stand will be opened after 24 hours for
a check.

On the USS BARTON a mixing tank was set up on the Midship
Deckhouse and the line which was connected to the fire and bilge pump
yesterday was led up to the tank. Due toa shortage of chemisis, prepa-
ration of the pH solution which i3 to stand in the lines was not accom-
plished. Due to the low readings in the salt water sysiem of this vessel,
the proeedure will, if successful, demonstrate only the effectiveness of
PE In removing small amounts of racdiozctivity in 2 complete salt water
system., In order to get significant data it was necessary to drop 12
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-~
" yzlves to procure inside readings: | _ '
The USS WALKE was chosen for the second experiment of this

nature, in lieu of the USS LAFTEY which has & considerable portion of

her mzins dismantled. Actuzl injection of solution is awalting decision

of the most positive solution as a result of other experiments under way.

»
L N -—
N
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96 September 1946.

Wednesday, 25 September 1946:

Today saw the completion of the work on the evaporators of the

USS RENEVOLENCE AND US3 HENRICO. Evaporztor £2 on the USS
BENEVOLENC§ which had acid circulation started at 1500 on 24 Septem-
ber wes stoppac at 0200 todzay, given a soda ash circulation and fiusheaq.
Evaporator 3 of the USS RENEVOLENCE, on which acid circulation was
bezun at 0100 this morning, was stopped at 1115, given soda ash circua=-
tion and fiushed. On th2 EENRICO, acid circulation throughthe 2nd and
2rd effects was stopped &t 0230 today and continued in the 1st effect until
0300 this morning. The #2 Evaporzator (all three effects) had acid circu-
1ztion until 0930 this morning. Evaporators £1 and £2 on the HENRICO

were given soda asn treatmen* and flushed.

On the USS BARTON, pH solution was added to the firemains
beginning at 2300.

Abozrd the USS LAFFEY, 10 valves from the LAFFEY and
ROTTINEAU were removed from their pH bath at 1600 and monitored.
These valves showed maximum reduction in radioactivity in the first
hour. A summary of monitor readings will be reported separately. The
circulating tests with boiler compound and iresh and szlt water through
copper nickel and steel piping were completed and monitored. An addi-
tional test involving the circuiation of boiler compound and {resh water
for four hours has been decided upon and will be run tomoETrrow.
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SAN FRANCISCO NAVAL SHIPYARD
San Francisco 24, Calif.

.26 September 1046

Rear Admiral T. A, Solberg, USN ' ' .
Code 180, Burezu of Ships
evy Depariment, o
Washington, D. C.

Dezr Admira!l Solberg-

Speedletter Serial 1381 of 24 Bepiember was recelved, and all con-
cerned here were highly pleased with its contents.

My trip to Sezttle was most beneficial, as I was able to clear up many
points. Upon my arrival aboard the USS BAYFIELD, I encountered
troublie trying to inspect the evaporators. The evaporator room was
locked and orders were issued to the effect that no one was permitted
tc enter. It seems that Lieutenant Shallow (monitor) issued instructions
that the evaporator room weas contaminated. The reason for his action
- wzs that upon arrival aboard the EAYFIELID, two tube nests were re-
moved from the shelves and the crew had mechanically cleaned them.

. It appears that the BAYFIELD was only in Bikin! five days subsequent
to the Baker test and was not monitored prior to her departure. The
Jommanding Officer was not aware of the radioclogical situation. After
explaining the situztion we were able to reassemble the evaporators and
the work of circunlating muriatic acid was undertaken,

All necessary personrnel precautions were taken while reassembling the
evaporators. I also suggested to the Captzin that the men who did the
mechaniczal scaling of the BAYFIELD evaporators be given blood counts
and urinalysis tests for a period of a month and report the situation to
Captain Walsh.

While in the 13th Naval District conferences were held with Commodore
Thompson, Admiral Christy and Admiral Ford, who appeared to be well
satisfied with m my bringing them up to date on the entire situation.

I returned to San Francisco Naval Shipyard late Tuesday afternoon. Com-
mander Shiriey left this morning aboard the USS CHICKASKIA to demon-

strate and explain the procedure for circulating acid through thelir

evaporator system. He expects {o return late tlus evening, and will leave .
for Pear) Sunday night. _
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The USS HENRICO and USS EENEVOLENCE have been cleared and they
are leaving Szn Francisco Naval Shipyard early this morning.

1 am forwarding the progress of the experimental work at San Francisco
Naval Shipyard. I might =dd thzt the interest and enthusiasm shown by
the Szn Francisco Naval Shipyard has been most gratifying.

I will probably Jeave SaL Franciscoe Naval Shipyard NMonday, stopping at

Terminal lsiand Naval Shipyard enroute to Washingion, and unless other-
wise directed will return to Wachingzton by the end of the rmonth.

Respectfully yours,

W.S. MAXWELL

-
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27 September 1946

" Thursdsy, 26 September 1846:

Decontamination experiments in the Yard were reduced to two
with the completion of the EENRICO and the BRENEVOLENCE the day -
before. The two remaining experiments are the circulation of boiler
compound and fresh water {or four hours through copper nickel and ,
steel pipe, and the standing test of pH solution in the szlt water sysiem -
of the RARTON. The boiler compound solution was circulated today
for four hours (from 9:30 to 1:30; through the two types of pipe which
were connacted together for the experiment. Monitors readings will
be reporied sepzrately. Filling of the BARTON s salt water system
with pH, begun the previous evening, was completed at 0400 this morn-
ing. Lines were checked to be sure there were no leaks. After 72 hours
the system will be drained and monitored.
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SAN FRANCISCO NAVAL SHIPYARD
s=n Francisco, 24, Calif.

Code No. (200)

- -

28 September 1946

MEMORANDU}:A TO: Rear Admiral T. A. Solberg, USN (Code 180,
Buships)

Subject: " ests Conducted in response to directives on DesDiv
71 - USS EENRICO and USS BENEV OLENCE.

1. The enciosures present in chronological order directives and tests
conducted at San Francisco Naval Shipyard on units narmed in the sub-
ject.

2. ‘These data are forwarded as originally compiled and represent
our preliminary graft. Due to the urgency of getting the data to you
we have not held up for smoothing out. The final draft willbe ina
smooth form.

C.J]. CATER
Captzin, USN
Planning Ofiicer

Encls:
(&) General Reporis and information of Progress o
Experimental Work.

(B} Laboratory Reports of Experimental Work.
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(335) ‘ SAN FRANCISCO NAVAL SHIPYARD
SAN FRANCISCO

7 October 1846

s

Subj: Report of Progress on Experimental Radioactivity Decon-
tamination Work at San Francisco Naval Shipyard:
Period 28 September - 5 October.

Enclosures:

(£) Monitor’s Report on Decontamination of Auxiliary Condenser
injection Main of USS BENEVOLENCE - 26 September 1946,

(B) Procedure Used in Cleaning the Salt Water System Aboard
the USS BARTON. ‘

(C) Moniter’s Report of Readings Before and After Experimental
Decontamination of Salt Water System aboard the UsSS BARTON.

(D) Procedure Used in Cleaning; the Salt Water System Aboard
the USS WALKE.

(E) Monitor’s Report of Readings Before and After E'xperimenial
Decontzmination of Salt Water System Aboard the UsS WALKE.

(F) Monitor’s Report of Examination of Floating Drydock to De-
termine the Extent of Contamination of the Deck Floor.

(G) Details of Valve Test in Decontaminating Chemicals.

£) Experimental Radiological Decontaminatior, USS ROCKBRIDGE
- Instructions for. )
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1. In the period covered by this report, the following experimental
work was accomplished.

(z) Decontamination auxiliary condenser injection lines on USS
BENEVOLENCE. .

(b) Decontamination of fire and {lushing system on USS BARTONR.

(¢) Decontamination of fire, flushing and cooling system on USS
WALKE.

(d) Monitoring examination of floating drydock to determine ex-
tent of contamination of deck {loor.

(c) Monitor’s inspection and sample sandblasting of underwater
body of USS ROCKBRIDGE.

(i) Test of valves and various solutions.
(g) Work Progress on the USS ROCKBRIDGE.

2 Decontaminating auxiliary condenser injection lines on USS BE-
NEVOLENCE: -

The 16’’ crossover main between the port and starboard low injection
vzlves showed very high externz] monitor readings (0.2 gamma). The
distribution of the matter giving ofi emission was uneven, appearing
to be concenirated in spots indicated on the sketch on the monitor’s
report (Enclosure (A)). There was insufficient time to remcve a sec-
tion of this injection line, so that no inspection was made on the in-
terior. It was assumed that patches of sea growth was concentrating
the radiczctive water. It therefore seemed {easible (from prior ex-
perimental work) that introduction of steam followed by circulation of
water would break up the sea growth and allow it to be flushed out.
On each wing condenser the bonnets of the suction valves were lifted
and blank flanges with pipe connections were substituted. The cross-
over main was {irst drained of all water. A steam line was runto
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the port blank and a vent line was rigged from the starboard blank.
Steam was then run through the system until the temperature of the
crossover main ceased to rise. (170°F.) Then valves in both the
stean: and bent lines were closed off and both low injection valves
opened, at the same time starting the three circulating pumps. This
procedure was carried on again to a pipe temperature of 185°F. be-
{fore water circulation began, with no apprecizble effect. The steam
and vent lines were removed.

It was then decided that the only method available was to circulate
muriztic acid sclution through the main in order to cut the marine
growth and scale loose from the pipe. A line was run from an acid
mixing tank to 2 reciprocating air pump and hence to the pipe connec-
tion on the port blank. A recirculating line was run irom the star-
bo:rd blank back to the mixing tank. Inhibited muriatic acid, begins
ning at 2 normal concentration, was thus circulated for one hour and
forty minutes. There wzas no time limit of circulation set belorehand.
Monitors maintzined constant readings of all the ‘“‘hot’’ spots. As soon
as every spot had shown changes, giving a floating reading, it was &s-
sumed that all clumps of foreign matter had been cutl loose by the acid.
Circulation of the acid was stcpped and a2ll acid drained from the main
into barrels to be later pumped to a large container on the deck. During
the circulation, the normality of the acid had dropped to 1.35 normal.
Monitor readings showed ornly about 60% effectiveness at this stage.

Both’injection valves were opened and all three circwiating water pumps
were started. After 15 minutes of circulation of salt water through the
main, a)l spots showed acceptable monitor readings except one which
was 0.3 gamma. Mechzaniczl means were then resorted to in an effort
to dislodge this remaining patch of foreign material. A wood block was,
placed on the oulside of the pipe and & hammer was used for tapping.

A few blows were zll that were required. The reading dropped to 0,07
gamma. AsS of this date the Jow limit set for decontamination work was
0.1 gamma. Therefore, no further efforts were made. The line was
drained of salt water, and then flushed with 2 neutralizing solution of
soda ash, followed by more flushing with salt water,

The Engineering Officer of the USS BENEVOLENCE was instructed to
open his auxiliary condensers one at a time to replace zincs if necessary

kL L
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and tC remove e grovid thzt may have lodzed in the heads.
3. Deccntaminativn cf the fire and flushing system on tne USS BARTON.

In order to test the feasibility ¢i deconiaminating a ship’s complete {ire
and flushing system, the USS BARTON was selected. The monitor read-
ings of the BARTON'S system showed very low activity throughout, but
since the BARTON was the only ship availzble at the time thzt had its sys-
tem intact, it wag plannad o EO ohead with this test. The steps followead
in conducting this experimentzal deconta .inatior. are detaziled in Enclosure
{B). The moniior’s report of realings belfore znd zfter the experimental

work are listed in Enclosure {C).

-

. Decontaminztion of fire, flushing and cooling system on the USS WALEE.

The USS WAiLEED was s2i up to test the procedure of decontaminating the
completie Iire, fiushing and codling sysiem of a ship, using a muriztic acid
solution. A complete monitoring of the USS W ALKE was accomplished and
=11 branches of the salt waler system which showed no activily were ex-
cluded in the decontaminzting process by closing off root valves, The majcr
points of difference between the BARTON and WALKE experiments was the
inclusion on the WALKE of the refrigeration salt water system. The pro-
cedure used in clezning the salt water system aboard the USS WALKE
is detziled in Enciosure (D), and the monitor’s report of the experiment is
encloszd as Enclosure E).

5. Monitoring exzminziion of flcating drydock to determine the extexnt ol
contaminztion of the deck floor:

The sandblasting in dock of {he TSS LATFEY was delayed because all avail-
able manpower was on urgent tank and other drydock sandblasting; there-
fore, a section of deck under the pari of the LAFFEY’s hull that had besn
sandblasted was cleaned up using standard drydock procedures and the ereas
subjected to & monitor’s inspection 10 determine the extent that the gock re-
mained contaminated after clezning. A report of this inspection is enclosed,
marked Enclosure (F).

6. Monitoring inspection and sample sandblasting of the underwater body
of the USS ROCKBRIDGE:
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The USS ROCKERIDGE was drydocked in Drydock No. 3 at San Francisco
Naval Shipyard on 3 October. As the deck was pumped down, monitors
circled the ship in & boat and took Geiger readings of the hull. From
these readings they selected an area appearing to be the most active for
a subsequent sandblasting test, The area selected was on the port side,
Frames 40 to 60, and from the waterline down to and including the bilge
keel. After pumping down, the hull was allowed to dry so as to present
the worst possible condition for the sample sandblasting. This sample
sandblesting was ‘tonducted on Friday, 4 October.

The sandblasters, wearing normal sandblasters’ elothing and hood, and
using standird wet sandblasting procedures worked from a skipbox to
accomplish the work., To windward of hlm in the skipbox was placed a
plower having on the discharge side a 2’7 heavily backed glass wool filter,
This blcwer was tested just before the sandblasting operation, and its
cutput checkad at 530 cukbic feet per minute. A second blower was set

up on the dock side with a suction line led downinte the dock so as to be
in the way of the main dust siream {loating down the dock. Sandblasting
of the arez was carried on for a total of 36 rcinutes. After the operation,
filters were removed ang delivered to Lieutenant Commander Skow for
further delivery to Dr. Scott. It was hoped in this experiment on a badly
fouled hull, such as the ROCKBRIDGE had, to show i prior scraping of
the barnzcles or sez growth from the hull is necessary and if blasting
could be safely carried on in blasting barnacles, marine growth and paint
inn one cperation. It was also conducted to give & further check on the re-
sults obtzined in the previous experimental sandblasting of the USS LAY -
. FEY.

7. Test of valves irn various solutions:

Tests of valves to determine the amount of damage due to various solutions
were conducted as an added check on observations made in using decontam-
inating solutions in previous expariments. These observations are summa-
rized as follows:

(a)} Piping fzilures in systems in which muriatic acid and ammonium
citrate have been run have been due to existing weaknesses which

)
]

)

.

-
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iziled beczuss ¢f the hydrostatic pressures imposed during the
gecontaminating procedure. These pressures have not been in
excess of the prescribed hydrostatic tests on the elements which
failed. :
{u) Quantitztive observation of metals immersed in the decontaminat-

ing chemicals have indicated that there is very litile attack by
these chemicals on the metals commonly found in sz2lt water sys-

tems, b

(¢) Gasket ;naterizl and packing malerizl fails after long submergence
in the aecontaminating chemicals,

The r=sults of the valve test can be summarized by saying that decontam-
inating solutions will not cause leaking through valves, Details of the tests

are zrclosed merked Enclesure (G).

8. Work on the USS ROCKBRIDGE:

This work is being very carefully planned so as to obtain the maximum of
information for record and analysis., Details oullining the ccntrols over
the ROCKBRIDGE work are enclosed marked Enciosure (H). The examinaa-
tion of the underwater hull and the sample sandblasting are complete, Or-
ganization of the s21t water piping and of the evaporator decontamination
should finish 3 Octcber and actual deceontamination should start the same

day.

PHILIP LEMLER
Captain, USN
Production QOfficer

Page 61

UNCLASSIFIED




i

UNCLASSIFIED B
MONITOR'S REPORT

26 September 1946

PLASTIC LINED FIFPE - ACID TREATMENT

» ' -

USS BENEVCLENCE

Clezrznce of Sea Suction lines in Auxiliary condenser space. Cold
shock and acid.

1. Radiological condition of 18 inch sea suction line before treaiment.
Readings in R/24 hrs of gamma.

J9 54 ) >4 K- A 85

'°Qﬁ |.ot' ' - o

3 Aux. cont. ¥, Aux. 1 AuX.
LOND, - 1-¥

2. Treztment

(a) Cold shock - Steam heated to 170° followed by cold water. No
change in readings. .
(b) Cold shock - Steam heated to 180° followed by cold water. NO
change in readings.
(c) 2 Normal Hel circulated through section from inlet at #3 auxi-
liary condenser to outlet at #1 auxiliary condenser. Readings in acid
increased to .12 R/24 hours gamma and greater than .5 R/24 hours beta .
and gamma. Acid was pumped out and stored in ianks. Pipe section {lushed
with salt water {ive minutes, then neutralized with soda ash and reflushed.

Encl. (A)
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K] Recdings at compledon ol treztment as follows:
-]
o7 .ot el 06 o7 007 |0z .
= 2
- -#'a J
4. Summary of readings &s follows: (211 cutsida readings)
Reicre Lcid removed Fiushing
Treuiment L2id in (not flushed) Ceompleted
Sez valve port .02 028 058 OO’?,
Lt #5 condenser 5! .0C oa 007
Qutboard of Fort ‘
€xNpansion A2 29 24 .0C3
Inbozra of Fort
ex.pznsion o= LA 24 L0UT
#7 cond 54 4 34 0
#Z condenser 04 .4 34 .02
Sio’d #2 cond. . 7 45 .07
- -~ Lt y -

Inbozrd Swo'd
gxransion .= .0 4L .0C7
Outboard Stb'd’
exc...mon 2O N L LClZ
SLD d sez valve O B .O: oy
5 From the readings with the acid in the pipes it is obvicus thzt the

ctivity is moved about in the pipes by the acid befcre it is i

moved.

rally

R

re-

During the flushing it was shown that mechanical zcticn, such as iight

1zppinz with 2 carpenters ma =llet aided in removzal of some of the
sceistance in the flushing following ccla

vity whereasz it was of 5ic

Encl. (A)

~
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6. It is obvious that the acid removes some of the activity and loosens
or prepares the remazinder which is removed by flushing and neutraliza-

tion.

W. A. CHADBOURN
. Lt. (MC) USN

Encl. (&)
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MEMORANDUM

Subject:  Procedure Used in Cleaning the Salt Water System Aboard the
USS BARTON.

1. The following steps were used in cleaning the fire and flushing

system aboard the US5 BARTON.

a. The system was completely monitored, dropping valves neces-
sary to obtain significant readings. In spite of the prevalent
low readings throughout the system it was decidzd to test the
procedure of cleaning the entire fire and flushing system.

b. A 500 gzllon steel mixing tank was placed on the supzsrsiructure
deck from which piping was run in the suction side of No. 3 {ire
end flushing pump in the efter fire room. A riser approximately
100 feel from the fire and bilge pump was tapped to connect a
recirculating line to lead back into the mixing tank.

¢. The fire and flushing sysiems were drained at the drain connec-
tion of the fire and {iushing pumps in the twec enzine rooms. It
was necessary to open outlets to aliow air to enter the system
and efiect complete drainage,

d. The double strength ammonium-ciirate was mixed in the mixing
tenk anad pumped into the fire and flushing system by No. 3 fire
and flushing pump. Outlets were cracked until flow of liquid be-
gan. As each line was {illed the outlet was closed. Upcn com-
plete filling of system all outlets were closed, since the ship
needed no head in operation. On ships where it is necessary to
provide head facilities for the crew one outlet can be let run
continually. The solution was let stand in the system for periods
ranging from 64 to 90 hours, legs being drained at intervals, for
spot checks. At the end of 30 hours the entire system weas drzined
irom the drain connections, the drainage being collected in con-
tainers and pumped into a large tank on the deck side.

Encl. (B)
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e. It was felt that chemical reaction on the growth inside piping
would cause geseous bubbles to form around the very mate-
rizl which was necessary to remove. Since circulation for
the complete system from all outlets is impractical it was
decided to maintain & surging pressure on the sysiem by
mezans of a small recirculation system so that the {ire and
bilge system could be continually run. This was done during
the period that the amrmronium-citrate was in the system,

The object of this procedure was to break down or eliminate
gaseous pockets.

f. Toc efiect complete removzl of cleaning filuid in the system
air suction was taken by the fire and bilge pump and pressure
put on the fire main. This purged the system by air. The
system was then filled with szlt water and circulated for a
short period. This is not considered necessary and will pot
be repeated in future work of this nzture. The sall water was
drzined out and the system aga2in purged by air. The succeed-
ing steps consisted of mixing a neutralizer solution of soda-
ash (boiler compound) in the mixing tank and {illing the sys-
tem completely through No, 3 {ire and bilge pump. This was
allowed to stand 30 minutes and then was drained out and
pumped overboard. The system agzin was purged by air,
The finzl step was to take suction out of the sea chest and
flush all cutlets with water, each outlel being run approxi-
mately 1/2 hour, Monitor readings showed drops to practi-
cally zero in all places noted previously. These readings,
are being reported separately.

2. One item of note is the fact that leakage around packing in
valves and pumps developed after the ammoniwm citrate solution had
stood 50 hours,

M. E. TURNBAUGH

Encl. (B)
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MONITOR’S REFORT 1 October 1848
FIREMAIN DECONTAMINATION STANDING CITRATE SOLUTION

USS BARTON

Initial readings ware made on the salt water fire and flushing
system of the Bearton on Wednesday of last week with an X-263 meter.

Ezrly Thursday morning these same lines were pumped full of solution.

The initial set of outside readings showed such a low level of
rzdiozctivity that several valves were dropped in order to obtain read-
ings. Comparison of ‘‘before’” and ‘‘after’’ treatment readings shows
that in only three places did significant changes occur. In view of the
fact that initial outside rezdings were so low, no readings taksn during
the time the solution was in the lines were found to be significant. In
the valves for which readings are shown, the sclution was allowsad to
stand for 92 hours.

The eleven vzlves which were dropped were lettered A thru K
from the aft end to the forward end of the ship.

A1l readings shown are gamma plus beta and were taken on lines
from 1 to 4 inches inside diameler.

BEFORE TREATMENT AFTER TREATMENT

-

[FEEYLAPY -

Value A 0.002 - L 0.00'3
: B 0.017 - ) oo™ 0.009
C 0.084 ’/ o, 007 0.002

D 0,002 . o..0» 0.000

E 0.002 - o.002 0,007

F 0.006 . .00/ 0.008

G 0.072 . 5.007 0.008

H 0,003 - o s00 0.002

1 0.002 . g.00® 0. 002

] 0.001 - c.s00 0. 000

K 0.005 - o.ee2 0. 002

Encl. (C)
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All valves and lines insp=cted were found to be free of marine
growth and scale, save a few places where small numbers of barnacles
were found.

The rise in radicactivity at value E possibly was caused by the
collection at that point of a small amount of siudge which did not drain
from the line, . . :

More information is shown below on the three valves in which
significant lowering-of activity occurred.

AFTER TREATMENT

VALVE B
Location : C-204LM (Crew’s Sleeping Compartment)
Size : 3"’ inside diameter line
Meaterial ;: Copper-Nickel ,
. Readings : Opern ends of both pipe section on either side of
valveremm- 0.004
Open ends of valve-ae-- aft-----0,007

fwd---=0,003
Nething in line but small amount of sediment

VALVE C

"Location : Fire main in aft engine room against z2ft bulkhead
on starboard side.

Size : 4’ inside diameter line.

Material ; Copper-Nickel

Readings: Open ends of both pipe sections---0.003
Open ends of valveacecceeccccaas 0.003

Piple completely free of growth and sediment.

Encl. (C) .-
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Location : A-205-L (Crew’s Mess), fire main.

Size . 4”7 inside diameter line,

Material ; Copper-Nickel

Readings: Open ends of both pipe sections. ----- 0.004
Open ends of valve, ----wm-cosmnm-em- 0.008

A few smzll bernacles, no other growth or.scale.

Aiter the solution was drained from all the lines it was discovered
thzt the solution had not passed throuzh valve F. This happened because
a2 lezky valve made it necessary to close-oii this section of line. A few
feet lower down on the same line, next to a fire and bilge pump, ansther
valve was removed and found to read 0.3 gamma plus beta,

J.R.E. WILSON
s Monitor

Encl. (T)
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SAN FRANCISCO NAVAL SHIPY ARD
SAN FRANCISCO 24, CALIFORNIA

MEMNORANDUM

Subject: Procedure Used in Clezning the Szlt Water System Aboard
the USS WALKE.

1. The {ollowing steps were used in cleaning the salt water system
zboard the USS WALKE.

‘a, The sysiem was completely monitored, dropping valves neces-
sary to obtain significant readings. The system originally had very
low activity readings.

b. A mixing tank was placed on the superstructure deck from which
piping was run into the suction side of No. 3 fire and tilge pump in
the after fire room. A riser approximately 100 feet irom the fire
and bilge pump was tapped to connect a recirculating line to lead
back into the mixing tank.

c. The fire flushing systems were drained at the drain connection
of the fire and {lushing pumps in the engine room. It was necessary

.to open all outlets to allow air to enter the system and effect com-
plete drainage.

'd. One (1) normal inhibiled muriatic acid was mixed in the mixing
tank znd pumped into the system by the No. 3 fire and bilge pump.
QOutlets were cracked until flow of liquid began. As each line was
filled the outlet was closed. When the entire sysiem was filled, all
outlets were closed and circulation was begun. The acid conirol
information was as follows: )

Encl. (D}
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Circulation was begun at 1230

Circulztion was stopped at 1945
Readings of the acid were &S follows:

a. 1.1 normal at 1300
b. 1.02 normal at 1400
c. .95 normszl at 1515
d. .93 normal at 1545
»
It was felt that chemicel reaction on the growth inside piping

would cause gzseous bubbles to form around the very material

which was necessary 1o remove. Since circulation for the com-
plete system from all oulets is impractical it was decided to
maintzin a surging pressure on the system by means of a small
recirculztion sysiem so that the fire and bilge pump could be
continuzlly run. This was done during the period that the acid
wzs in the system. The object of this procedure was to break
down or eliminate gaseous pockets. When samples were teaken
from the lines where there was no circulation. It was found that
the normality of the acid was very low, (0.4 normal)

i. The acid solution was removed from the system in the follow-
ing manner:

1. The recirculation hose which was discharging into the
miying tank was led into the collecting tank on the dock side.
By running #3 F and B pump back suciion was placed on the
firemzin and a portion of it cleared of acid.

9. The recirculation hose was then conncted to the suction
side of #% F and B pump and the pump ran 15 sirokes. This
pulled acid into the suction mains of the pump. Then the re-
circulation hose was led to the collecting tank and the #3 F
and B pump ran, this acid was discharged. This process was
repeated about 20 times.

3. Then men were stationed at all plugs. Air suction was
tzken on the F and B pump, piacing pressure oOn the mzins.
Valves on the plugs were opened, and all acid collected in
buckets.

Encl. (D)

Page 71 _ 4

-
L8

UNCLASSIFIED

.



ﬁ'

UNCLASSIFIED

4. The relrigeration cooling system was drzined by remov-
ing the cap on the plug in the overbozard discharge, and the
acid collected in a container setting in the floor of the dry-
dock.

g. After the system was {lushed with water, it was purged with
air and filled with a neuiralizing solution of Soda Ash. This was
circulated through the system for aboul thirty minutes, let stand
overnight and then was pumped overpoard. The system was again
purged with air and flushed very vigorously and completely with
wzier. Hoses were put on zll outlets in order Lo cormplete a
thorough flushing. The monitor readings for this experiment will
be reported separately.

2. As iar as can be determined there was no damage caused to the
system.
3. A tota2l of 26 men and 2 officers completed the above process in

a tctal of eleven hours.

Page T2 -
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MONITCR'$ BEFORT '/ October 1846

Fire Main Decontaminati®rCirculated Acid Solution

Uss WALKE

Irn Ecl inhibited was cirsulats thru the fire mains of the ship
on Friday, 4 October 1846. Li::r the acid was dumped, followed Dy cir-
culztion of the neutralizer ano Ilushing.

Radiation readings were taken before the acid treatment and today.

Sections of fire main:

before - 014 021 O
after - 007 ,007 012

Some bonnets were removed {rcm valves along with a section of
fire mzin, read and photographed prior o0 the test, Today after the acid
treatment the procedure was repeated.

Fire and Flushing pumps Before After
#1 .004 001
.00 ., 002
#2 .004 olen
.08 . 007
#3 .001
01 0
Fire and Flushing lines
Fwd. eng. rm. .005
017 0
Aft, eng. rm. 012 0
Encl. (E)}.
 ivosvemos ’ '
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" Valre tun.azanine sprinklers
InC- 05
In C -0z 001 e
. C0o¢ 001
Seztion cf fire main in |
C - C% {insidz) .00s C
13 .00:
(outsiae) .005 0
]. COLEMAN
Monitor
Encl. (E)
Y
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2% September 1946

MONITOR’S REPORT

DRYDOCK DECONT AMINATION

The USS LAFFEY docked in the ARD-32 &t San Francisco Naval
Shipyard has been undergoing hull sandblasting. To date sandolasting
is only about 15 percent complete. :

A preliminary study was made to determine the problems in-
volved in decontaminating the deck of this dock. -

An area was chosen near frame 140 of the ARD, which is the
position of the USS LAFFEY’s Propellers. Sandblasiing had been car-
ried out in this area on ship’s sides as well as some chipping and scrap-
ing of the bottom and propellers. The deck of the ARD was covered with
one-fourth inch of wet sand. A fifteen foot square area was swept down
with brooms and radiation readings taken. This same area was next
flushed with a fire hose for two and one-half minutes and readirgs again
taken. Resulis are shown below.

(a) Beta readings on 15 feet square area before removal of collected

blast sand:
R/24 hrs. -X863 ' - 1/2 inch from source
.000 ,004 | .004
.007 004 ,004
.005 ' .004 : 004
.005 ] .004 | 004
.005 004 , -.004
Encl. (F). ]
=
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(o) after removal of ¢ollected blast sznd with stifl brushes:

R/Z4 hrs. -XZ683 1/2 inch from source
007 .003 ' .003
L0005 .003 .003
.004 . ,005 .003
.C05 .003. .005
.004 _ .003 .003

(c) =fier {lushing down for 2-1/2 minutes with fire hose:

R/24 hrs. -X263 1/2 inch from source
002 0017 ‘ L0017
.00 0017 0017
. 0015 0017 .0015
. 0015 0015 0015
. 0015 0015 0015
Discussion:

On the arez d=scridbed above a section of the hauling block way
was included. This afiorded a check on crevices and irreguler suriaces.
Decontamination was eguzlly effective here as ontre flat rusty steel decs
area.

A wooden keel block presenting a flat surface area four feet square
vias checked before and afier a 2-1/2 minute fire hose flushing. The aver-
zze surface reading in Beta R/Z+ hrs, before flushing was .QU8 angd zfter
flushing .002. The instrument background reading was .00l. Henrnce, on
wooden surfasces as might be expected decontamination is not as good as
on sie2l decking.

Conclusions:
From results obtzined on this tes! arez, it appears that 2 short
period, two and one-half minutes, of vigorous water flushing will result

in excellent and satisfzctory decontamination of steel drydocks.

» Encl. (F) Ty
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1 ARORATORY TEST RESULTS SAN FRANCISCO RAVAL
SEIRPYARD

he Effect of Decontarninating Solutions on the Water-Tight-
ess of Velves,

Materiagl

=

1. Four stocd valves u ere selected and tesied for water-tignt-
ness., Two of the valvels vere steg] g obe type and two were bronze gate
vzlves., These valvew were 1mmvr~: 2 in the various solutions listed
below, removed, and tested hvdro:t:t czlly, at the intervzais usie in
Tzb.e 1. The actual composition of the seats was not deter minsd. One
siee; Voive nzd steel seuts while the other had bronze seaL.. Tnc bronze
velves nod copsuer ailoy sezts. The temperature of the solutions varied
bztweern U0 end 82 degrees Fahrenheit.

2. ppears that the adidition of the inhibiter (Turco-Acryl,
S. P. l) specificztion £1 12, Type B, Class g, In the concentration of 1%

by volume f e zmount of commerciz: Hyaro\.h oric acid presernt ¢l v&“
satisfzctory protection for 2 rezsonab.e period of time. It is not recoin-
mended thzt uninhibi ter‘ acid be used on steel valives, It showd be pointed
out that circwztion will increase the action of the acid on valves.

—~

3. It is also recommended thet additional or repeat tests be con-
ou:ted or: six valves., These valves should include three with steel sezts

nd three with brorze sezts, and that the sclutions used should include
c.“.mo_._.‘r:z citrate colution, in additior to inhibited and uniznnibited rvoro-
cnleric acid, Pending the information to b2 obtained {rom this recommen
test, it is the oginion of the laboratory that bronze and steel valves can be
EX toge" to inritited 1 normsa! hydrochloric acid for z period up to four hours
without serious damage to the valves.

JOHEN E. HOW=LL
Asst. Shop Supt for laboratery

ENC: Taltiel .
G. M. GORDON
Enc. (G
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TABLE 1
CEECK CHECK CEECK CHECK
VALVE SOLUTION AFTER AFTER AFTER * AFTER
— 4, Hrs. & Hrs. 26 Brs. 179 Hrs.
*
BRONZE Hydrochloric Seepage Seepage  S€ESpage Smzll lezk
GATE Acid 1N at 100#  at 100# at 100  at 100%
BRONZE Inhibited Hy- Good at Seepage Good at Small leak
GATE  drochloric 100# at 1004 100¢ at 1008
Acid 1IN
STEEL  Inhibited Good at Good at  Good at . Good at
GLOBE Hydrochloric 1004 100# 1004 100#
(Bronze Acid 1N ,
Seats)
STEEL .Eydrochloric  Good at Good at  Good at  Rad leak
GLOBE Acid 1N 100# 100¢# 100# withheld no
(Angle) pressure
Observztions as to conditions made by Lt. X. M. Cﬁlver,

~Ship Supt.

Page
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SAN FRANCISCO NAVAL SEIPY ARD
SAN FRANCISCO 24, CALIF ORNIA

RN
7 October 1946
L3 .
From: Senior Bureau of Ships Cressroads Representative, San Fran-

cisco _
To: San Francisco Naval Shipyard

Subj:  Experimental Radiological Decontamination, USS ROCKBRIDGE
(APA228)

1. The USS ROCKERIDGE (APAZ28) will be decontzminated to ac-
complish the following results, if pessible:

(z) Upon completion of the decontamination process, the vessel
should be granted complete radiological clearance.

(b) The data taken during the work on the vessel should furnish
ihe information necessary to arrive at a standard by which
it may be determined:

(1) When it is necessary 10 decontaminate,
(2) When the decontamination process is complete.

(c) A firm procedure should be developed which may serve as
2 model for future ships and other Yards.

(d) All radiological safety precautions currently in force will be
tested for their efficiency and pertinence.

2. Experience has shown that the following locations aboard ship con-
tain 21 of the contaminators aboard non-target vessels.

Encl. (H)
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(2) The exterior of the underwater body of the ship and small

bozat hulls. -

(b) The salt water system, firemain and flushing.
(c) Evaporators, salt water sides, and piping.

1S .

(d) Miscellaneous heat exchangers, using szlt water as a cooling
medium, such as lube oil coclers, freon condensers, boat
engine cooling system, etc.

(e) Main ard auxiliary condensers.

The a2bove grouping of the contaminated areas of the ship is made in view
of the fact that each group requires a distinct treatment. The nzture and
extent of any contamination could be expected to be roughly the same within
each group. '

3. The steps in which the work will be accomplished on each system
will be as follows:

(z) Monitor each system completely. The senior monitor at the
Shipyard is assigned the responsibility of outlining the proce-
dure to be used that all rezdings taken and recorded may be
identified. The procedure should be laid out and recorded in
such z manner that it may be duplicated on any ship or by any
monitor. The data that must be taken with each reading will
be specified in consultation with the University of California
Laboratory representative. The aim of the radiological survey
is, in conjunction with the other data obtained, to prove that it
is or is not practicable to grant complete radiological clear-
ance on the basis of Roentgen readings alone.

(b) Samples will be taken from each system. Where practicable
they will be taken at the location of the highest readings for
the particular system involved. In general they will be taken
before and after decontamination, and of the materials removed.
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The samples with complaie datz will be deliveredto the Uni-
versity of Celifornja luboratory for qualiiative and quantita-
tive anzlysis.

(c) The Shipyard will estimate the totzal amount of materizls simils
to the samples on the shin

(d) The,Shipyard, assisted by shiz’s force, will apply th2 approved
Gecontaminziion procedure 1o the sysiem. Upcn cemplation,
withdraw samples of materizls removead &nd dispese of the re-
mzinder as per current instructions. During decontamir .tion
mzkz an anzlysis of the methods employed to determing ihe

safety precauticns reguired. '

(e) Completely resurvey the ship in 2 mzanner similer to si2p (&)
shove. Reszmple as in (b).
(f) On the basis of the above data, calculate for each system. ihe

P

amount of the contaminztors present before and aiter deconiam-
inztion and the amount removed.

The facts as ascertainad will be forwzrded to BuMed and BuShips with el
partinent recommendations.

. :
£ ang aprlica-

<. Relow for each system are enumerated amplification

tions of the steps outlinsd zbove to ezch system:

(z) Bull exterior.

') Complete survey. In the survey of the underwater body, it
is desirable to obtzin an accurate idez of the disiribution oi
the contaminated area ¢f the ship bottom. The data taken will
include the following:

a, Conditioﬁ of the paint

b. Thickness of the paint
¢. Whether or not there is rust under the paint

d. Amount, distribution, and typas of fouling.

(S
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(£) Teking of samples. The samples taken will consist of:
Marine growth from a given arec of the pcttom showing
the hizhest reading. From this same secticn in each
case Lhe pzint will be careiully scraped off and glso
serve a3 a sample. Rusted areas which may show Sim-
jlzr high readings will also be removed for 2 sample.
Non-icuvled pzinted arezs showing e highest reazding
v.il1 be scraped ¢ff carefully as & sample.

The idez of the samplings and their subsequent anzlysis
will be to determine, if practicable, if the decontaminz-
tion procsdure could be stopped after the removal of
nirine growth and/or possibly the removal of the rusied
arens where no maring growih is preséent. Failing ir
this, arswering the guestion wheather or not it mignat oe
possible to decontamingte the ship by zpdlying the wel
szndblasting to specified and lirited portions cf the
poticm.

(3) The Shipyard will czleulate or estimate the total unger-
waier arez of the ship anl the amount of each sample
present on the ship.

(x) Decontamination, The Shipyard will

a. Scrape the marine growth from the sides of the ship
while wet,

b Wet sandblast in the nermal fashicn.
c. Dispose of sand and marine growth removed.

During the sandblasting, the expariment using the filter
queen cr equivalent shzll be repezted while working the
werst contaminated areas to check on industrizl salety.

By use of the filter queen, an experiment will be conductec
to determine if any hazard exists in allowing the bottom to
become dry and material exfoliating due 10 wind. This may

Page 82
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bz done by :llowing a rather small section of the oot
t¢ become complaisly dry, fitling up the {ilter qu2en gov

,;‘

o

()

wind from the éry w.rea wné then directing z compresssc
air strezm agzinst the dry ship with 2 {erce simulzting a

high wina =nd collecting eny particles removed,

The resurvey will be made, i general folicwing the pro-
cedure used on the initizl survey. It will probzbly be im-
praciicable Lo remove any samples aite” the sandblasting.

By the use of the datz obizined in this proc2ss, it sheuld
be feasible to recommend to the Burezu of Medicine ans
Surgery a hmlt of Roenigen reziings, which, if an unidsz
conizminzied ship shouls have, no drydeck work woull o
NecesSsSary. Py the vee of the datz obizinsd by ih2 filier
gueen, 2 Simiiar recor mmendation can be niade ralative
1o the current safsty precautions. From the surveys an’
sar.pling, it should bz delermined wnether or not it ic
fesciple to wet sandblast smell areas which show conta
minztion and give complete radivlogiceal clezrance.

water piping.

ta ;io]o"icc.l survey. Methpds 1o be fcrrmuizied as in para-

grapn <(&){1) abcve. The alm of the cperation is to taze
scient f:c dztz whereby from readings takern on the outsid
cf piping we may set & lower limii for determining ihe

necessily of conducting any deconiamination preocedure.

(2) Samples. The szmples will be taken where possidle in ths

most contaminzted soots and will consist of:

Scale and marine growth
Suitable whole length of pipe .
Samples of materizl, acid sluige mixture removes.

[ I
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(3) &. The Shipyerd will furnish an estimate of the total
zmount of sczle or marine growth present in the
pipe lines. )

b. Arn estimate of the irterior surface area of the salt
waier system.

¢. The Shipyzrd will zlso measura th2 amount of sczls,
mzrine grovith and sludge removed irom the szlt
'vzter system by the acid treztment. ’

v i) Decorntaminaticn. The decontzmination procedure for
1t water piping will be to {ill the system entirely, in-
uding zl] branches showing any Roentgen razding above
skzround with the ammonjum citrate solution recome-
rr.er.dm by the Universiyy of Californiz or the ECL sclu-
ticr.. The selsction will b2 made on ths basis of the amount
of marine growth present in the pipe lines. Suitzbls tem-
porary areas will be employed to obtain a certair amoun
¢f circulation of the acid, Suitable instructions will be
iurn ich d by the Yard to the ship to enatle the ship to as-
£ist in this process to the maximum extent practicztble.
Tre scid, together with any sludge removed irom the pip:
ines, v'lll he drzined, sampled, and measurea dbelore
being reezadizad for msposal.

(i) The system will then be resurveyed anc samples similar
to those tzken in (2) will then be taken and delivered to
the University of Califernia., With the use cf these sam-
sles znd the other data, an estimate will be made of the
totz] amount of contaminators remsaining.

(0) The complete dzta will then be forwarded with recom-
menidztions to BuShips and BuMed relative o compleie
razdiclogicel clearance.
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(¢c) Evaporators, The sleps i

aocont:muaaticn of eviporal

.

Wi s -

Wil follow the same paitern &8 cutlined for the null and the

szlt water system, The aat
oe fcllowsd will be that pr
sufficient sarntles wili be tiken L0

nzl dacontmiration procsdars ic
eseul:y watiurized oy the Burs.u.
ascort.in i it i feazivle

1o cloar an evaporator on he Lasis of Roenigen rendings alone.

Condensers. The s e

(d) ai I
i Brd Ol Ltliar, CL BSTr LS
decontamir.tion crier th s Lhat curt PRAN
gertaket.

(¢) Heast exchangsrs. Same &3 evaporotors.

W. S. MAXWELL
Captairn, USK

cC: Dr. Scott, U. of C. Laboratory

Capt.n Walsh, lath N.D. Mol
Capt.in Winn, Y2th N.D. Op=aretions

apluin Quartlon, iuth Fleet Matzrial Offic<

£

Iy ]

UKCL

T

"
-

4 samgles will ve t:ken oL 0
{or any other system. I
a1y approvad will @ un-
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SAN FRANCISCC NAVAL SHIPYARD
San Francisco 24, Calif.

Code No, (330)

18 October 194CG

MEMORANDIRS
L S

Suhject: Progress of Radioastive Decontamination at
San Francisco Naval Shipyard.

E-:losures. (1) Monitoring Survey of Underwater Body of

USS ROCKBRIDGE on Drydocking (3 Cctober).

(%) »‘onitor’s Report of Experimental Sandblasting
of Hull = USS RCCKEBRIDGE (4 October).

5) Estimate of Totzl Radicactive matter on
U3S ROCKBRIDGE - Information for (14 October),

(4) Report of Experiment in Decontamination of UnJier-
water Body - USS ROCKBRIDGE (14 October). -

(5) Report on Experimental Decontamination Work on the
Salt Water Lines - USS ROCKERIDGE (15 October).

(6) Decontamination of Evaporator Unit on USS WALYE
(DD725) (15 October).

(7) Report on Decontamination of Evaporators -
1S3 ROCKBRIDGE (18 October),

(8) Rerori on Experimental Decontamination of Auxiliary
Condenser on the USS BOTTINEAU (1€ Ociober).

(9) Decontamination of Condernsers - USS WALKE
(17 October),

1, The fcliowing ships which took part in the Bikini operation at
prus nt are at the San Francisco Naval Shipyard.

USS WALKE (DD723)

USS LAFFEY (DD724) Destroyer
USS RARTON (DD722) Division
USS LOWRY (DD770) 71

UsSS O’BRIEN (DD725)

Page 86
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USS BOTT'NEAU (APA235)
USS ROCKBRIDGE (APA228)
USS ROCKWALL (APAZ230)
13T-851

ACHOMNAWI (ATF148)

2. Completed reports of work on the above ships are herewith en-
closed. All ships are making lists of items and systems requiring
deconiamination, based upon the Radiological Safety Officer’s
monitoring of the ship. Such lists are being submitted as work requests.
In the main the work requests czll for materizl and equipment to be
furnished by the Shipyard. All work is being performed by the ships,
subiect to inspection and advice frora the Shipyard.

s, All decontamination work is progressing satisfactorily cn ships
of Desiroyer Division 71. It is plannad to have the first of these ships
cleared by the Radiological Safety Officer by 22 October. A complere
monitor list for the ship will then be submitted for finzl clearance.

4, The USS ROCKRBRIDGE has completed the salt water mains,
evaporators, and szndtlasting. Readings and experimental samples,
in accordance with instructions frorn the Bureau of Ships, have been
submitted for study to the Resezrch Radiation Laboratory at the
" University of Celifornia. From this data, z calculation will be made
to determine the total amount of radioactive matter on the ship.

o, The USS RCTTINEAU is procuring blanks and equipment from
the US3S ROCKRRIDGE as soon as each 1item is finished, and is setting
ur for decontamaination.-

£. The USS ROCKWALL was furnished instructions, material, and
equipment, and proceesded to sea on 15 October for decontamination of
their salt water lines and evaporators. An experienced Ship Superin-
tendont assisted the ship at sea. The U3S ROCKINGHAM, berthed
temporarily at the Shipyard, was similarly provided for. Both ships
cuompleted the work and returned to port after 30 hours.

—
-
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7. The 1LST-881 completed monitoring 17 October. Actual work of
deconizamination should atart 21 October.

g. The ACHOMAWI (ATF-148), as shown by a complete monitoring
survey, hias less contamination than expected. All cordage, canvas,
wood, boats, etc., was disposed of at sea. Only a few miscellaneous
jterms have monitor readings significant enough to warrant experimental
decontamination (& fire hoses, paint, etc.). The salt water lines require
considerable repair work before decontamination can proceed. The
evaporator unit was not used at Bikini and shows no radjoactivity. The
ship is being listed this date to obtain waterline monitor readings. Dry-
docking is scheduled for 21 October. Both the ACHOMAWI and the
1.5T-£81 will have the same samples taken as the USS ROCKBRIDGE to
permit a detziled analysis to be made.

PHILIP LEMLER
Captain, USN
Production Officer
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October 3, 1948 .

Subject: Monitoring Survey of Underwater body of
U.S.S. ROCKRBRRIDGE on Drydocking.

1. Readings taken in drydock as water was pumped out. Due to
rapidity at witich water receded, the availability of only one row boat,
and the necessity for obtzining readings on both the ROCKBRIDGE
and BOTTINEAU more extensive readings were not recorded. Only
representative readings are listed. Readings were taken continuously
but recorded at every 2nd weld alongside unless reading varied
apprecizbly from surrounding areas. Hull was wet and readings were
+aken on contact with skin of ship at water line or slightly below,

, Gamma Gamma plus Beta
Rudder and Screw 2 x background 0098
#1 2 x background .00¢
#2 stbd. background .003
#3 stbd. background .007
#4 background .002
- #5 (heavy growth) background .007
#0 background .003
Bow, (rusted area) 2 x background .019
#7 (6 #t. below W.L.) background 012
#8 (Port) background .014
#9 tackground 005
#10 (heavy marine growth) background .018
#11 background .008
#12 background .007
#13 (screw) 2 x background .008

#14 (12 ft. below W.L.
heavy rust area and marine growth

about fr. 60 2 x background 025
#15 (Sea strainer about Fr, 70) 2 x background 040

(Along keel and 2 feet water level stbd.)

Rudder angd screw background .003
#16 background .004
#17 background .004
#18 background .005

Enc. (1)
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' Gamma Gamma plus Beta
#19 background .003
Stzbilizing fin 2 x background .03
#20 background .007
#21 : background .006
#22 background .005

LS
2. Rezdines on hull will be 3-6 times higher when dry. See readings
tekcn on experimental sand-blast area the following day.

3. Probably the most representative 20-ft, strip for experimental
blasiing would be on portside frame 50-70. The area should irclude a
portion of the stabilizing fin. The readings in this area range from

.007 to .03 (wet). When dry the rezdings will be approximately three
times the above., The ruct spots and areas with heavy barnacle formations
approximate closely to the .03 reading.

Enc. (1)
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V.ONITOR'S REPORT

4 October 19472

EXPERIMENTAL SANDRLASTING OF HULL

USS ROCKRRIDGE

Experimental Set Up

A 90 x £0 ft. arez on port side, previously determined as a repre-
sentative of the worst condition availzble on hull of USS ROCKBRIDGE,
was designated for the experiment. The arez was monitored and } ft.
sq. (surface area) samples taken at the waterline Frame 70, at sea
strainsr Frawme 71 just above stabilizing fin, at heavily rusted area
about Frare €0, 6 ft. water level, and Frame €3 at 10 ft. water leyel,
The procedure used on collecting the samples was as follows:

1 Sq, Ft. area marked off

Monitored for Beta plus Gamma

Superficial Contamination removed by scraping material
collected

(4) Monitored again for Beta plus Gamma

(z) Deeper contaminated materizl removed to the metal and
ranaterial collected.

(') Cleaned arez moritored again for Beta plus Gamma

o

(=
(5

—

s

Szndhlasting of the area was then carried out with a blower placed
rert to saniblaster so as to collect as much of the dust as possible in
aves of worker. Anotner blower was placed on deck of drydock to
coilact the dust, at that point. The material collected by these blowers
was rassed through a filter of glass wool which will be moritored subse-
uuzntly and samples of dust sent to laboratory {or analysis. An estimate
of surface area covered by rust and heavy marine growth will be calcu-
lzt.d by the repair superintendent’s representative.

Following the sandblasting the area was ronitored again to deter-
mine residual activity and samples taken.

Enc. (2)
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All semples will be analyzed at Radlation Lab. at University of
- alifornia.

The following are the readlngs and descriptions of areas before
sandblasting.

Sample and Location Descrivtion Reading
YAl samples tzxen from
1 s3. ft. area)
Before .192 Betz pl. Gamma
#1 Frame T0 Superficial scraping of After .048
waterline rust _
#2 Frame 70 Deep scraping of rust Before .048
waterline end pzaint After 016
#3 Seg siralner Superificial seraping Before .5
Frame 71 hezvy mzrine growth After .38
and rust .
#4 Sez Strainer Rust and scme marine Before .38
Frame 71 growth After 31
Frame 60 Heavy rust and some Before .22
S ft. above marine grovth After .14
stabilizing fin. Superficial seraping
#0 same deep scraping of Before .14
rust and paint After .0030
#7 B 1i. below superficial scraping Before .036
. light rust and {ine After .024
Mzarine growth
#8 same deep scraping Before ,024
paint and some rust After .005

Enc. (2) -
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READINGS ON TEE EXPERIVENTAL ARFA AFTER SAND
BLASTING WEEE_BACKGRODND B AND G,

Following the sandblasting, samples of sznd were taken from the
areas on the drydock deck directly below the blasted area. These
samples were Nos. 9, 10, and 11. Readings’ of this sand varied from
.00Z - .005.

[ ]
The filters from the two suction blowers were sent to the lab, for
analysis.

LT. E. W, BARNS (MC) USN

Enc. (2)
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14 October 194%

" Subject: Estimate of total radioactive matter on USS ROCKBRIDGE,;
Information for.

1. In order to make a calculation for total radiocactivity on the ship,
it was necessary'to:

(a) Take representztive samples from various systems for study
at the radiation laboratory and for determinztion of the total
amount of radioactive matter in the samples.

(t) Assign to each sample the area that it represents.

(¢) Provide the totzl area of contaminated surfaces on the ship.

2. Saraples were taken in high reading spots in the system as follows:

LOCATION AREA REPREIENTED
Elbow from Overboard of Auxiliary Condenser No. 2 30.
Valve from Lube Oil cooler inlet No. 1 generator 2.5
Elbow from overboard of Auxiliary condenser No. 1 35.
Vzlve fror: Lube Oil cooler No, 2 generator T 2.8
Valve from Lube Oil cooler Inlet No, Z Generator 2.9
Valve fro=: Lube Oil cooler outlet No. 1 generator 2.5
Sez suction strainer No. 1 assembly 1€.
Salt water manifold to refrigerator from No. 1 valve 1.5
Cut Off to reducing valve outlet 2-63 2.5
Sea Suction strainer assembly No. 2 18,
Cut Off to reducing valve outlet 2-63 2.5
Reducing Station, sanitary system from 2-97-1. 1.8
. Sanitary system, Reducing valve, 2-63 8.
Conrecting line between fire pump discharge and manifold
to refrigerator unit 2.
Evaporator, Unit #2, Second effect Unit #2, sump. 470.
Evaporator Unit, First effect Unit #2, sump. 470.
Evaporator Unit, No. 1, First effect sump 470.
Epr~. (3)
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USS ROCKEBRIDGE

LOCATION AREA REPEESENTED
V.arine growth - underwater body - Fr. 70 20,000,
Barnacles > ! Fr. 60 30,000.
Rust . " "’ 1300.
Sand in bottom of dock (after sample sandblasting) 125 Tons
3. Total contaminated areas for the various systems and other

pertinent information necessary for application, of data from samples
o the end thzat the totzal amount of radioactive matter on the ship might
be estimated are given as follows:

Evaporator Plant

1,680 sq. ft.

Total Vertical Exterior
Meain Condernser surface exposed (superstructure)
7,90C sq. fi. 5,280 sq. ft.

Total Horizontal Exterlor
Fire, flushing and cooling system suriace exposed (superstructure)
22,800 sq. ft. 10,240 sq. ft.

Lube Oil Coclers
407 sqg. ft.

Auxilizry Condenser
3000 sq. ft.

Total salt water surface - interier
55,858

Total exterior of Hull - Keel to top of bulwark
70,000 sq. ft.

Enc. (3) T
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Weisht and Voluine of Marine Growth ani Rust on Underbody

of UsS ROCKBRIDGE (APA"2E
Wt. Z
Bzri.ol.s ¥ 2e) up to 14’ weight lozding 2640¢ 30,000 Ft. .
M=rine Growth » 147 up to 138" Weight Loading g4# 20,000 Ft.‘-‘
Rus: 167w to 17" WL plus 1% of Hull 260# 1,300 Ft.2

SAYIPLES TAKEN:

L

1 Ft.” Bxrnzcle screpings weigh 349 granis --.088#/ft.2 of hull scrap=d

£

F 1. Marino Growth V7 887 _..0ack/ps o
¢ ft.” Rust oo 270 Y .- 2&#/&_2 v

COMNDITITN CF PAINT;
B 1w Water Lin. - Poor
Anove Water Line - Poor
Tri-kness of Puint = 1/82”
R.s! - 1300 saq. ft,

1T.]. E. HOWELL

Enc. (3)
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SAN FRANCISCO NAVAL SHIPYARD
San Francisco 24, Calif.

MENMORANDUM
14 October 19848
LY

Subject: Report of Experiment in Decontamination of Underwater
Body - USS ROCKBRIDGE

PURPOCE

The purpose of the experiment was a first attempt in an endeavor
to find an easy, cheap method of removing contamination from the hull,
if possible, without removing the peint.

METEOD

An area of the hull about three fezt on a side was chosen which
showed maximum activity. On 9 October (AM) each vertical half of
this area received an application of a solution by brush. One solution
consisted of IN HCl, 5% CaCly, and 20% starch; the other solution
was ammonium citrate (pH solution 2 times strength), 5% CaClo with
stzrch to make = paste. Approximataly & hours later the lower trans-
verse hzlf of ‘2 arcz was washed with salt water under pressure,
rezdings befors and after being recorded. The top transverse half
wzs left alone until 11 October (AM) when it was washed down with
s2lt water under pressure, rezdings agzin being taken before and after.

A smeall arez was also outlined, for control, which received only
the salt water wash down.

REIULTS

The results of the area receiving the chemical treatment are
shown on the inclosed outline. The central area dropped from
0.033r/day to 0.017 r/day after the salt water wosh down. Gensrally
the chemical treatment did not appear to effect any greater reduction
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of activity than the plain salt water pressure wash. The citrate area
in the upper right hand corner showed sufficient removal of contami-
nation. However, in this case the starch solution had so hardened in
standing for a day that it would not wash off and had to be removed by
mild rubbing withra cloth. The indicated zero rezdings mean one to
several times background.

EENMARKS

Th= results indicate that the treatment with HCl is no more
efficient than that using plain salt water. The citrate sclution when
removed immediately zlso show.d the same level of effectiveness.
However, when it had been allowed to stand and was rubbed off,
marked reduction in activity occurred. K a citrate solution could be
prepared that would stay wet when allowed to stand for a day it
possibly would effectively reduce the activity.

The various readings were taken with the Model 283 Geiger
Muller counter. The indicated differences in the readings at the

various stages cannot be regarded as quantitative, in any degree,
bul merely reflect, qualitatively, that some reduction has occurred.

LT.]. E. HOWELL
LT. M. MALLCRY, JR.

LT. G. C. CARTER

W,

Enc. (4) .
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1500 Octobe* 1948

USS ROCKBRIDGE (APA228)

Before Treatmf:nt 1800 9 October 1946

— — - — — — e . W o — Sde — - — o o — — — o o - e —

.023 055 _.018 .01z .018 .021 .055 .020 .010

HC1 ‘Citrate and HC1 Citrate and
Brushed on  .Starch brushed Brushed on |Starch brushed
on bn

0.03 028 024

(]
g}
139

.28 012

i
Washed szlt Washed salt |
water pressurg water pressurei

045 .06} .038 .034 .018 .C551.015 .015

Y000 11 October

Pefore Weshdown . After Wagshdown
RS 04| .009 0 i.Ol 0251 0 0|
|_ !
03 , .03.03 .03
; .03 .03 .01 01 0 0"
! i '
1 t.
L o5 0451 ,008 .01 008 .008 .00
READINGS IN r/day
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SAN FRANCISCO NAVAL SEIPYARD
San Francisco 24, Calif. '

MEMORANDUM

Subject: Report on Experimental Decontzraination Work on the
Szl4 Water Lines - USS ROCKBRIDGE (APA228B)

Reference: (a) Estimate of Total Radiozctive Matter on the
USS ROCKRRIDGE - Information for

Enclosures: (A) Monitor’s Report of Rezdings before and after
Decontamination - USS ROCKBRIDGE.
(R) Procedure used in Decontaminating Salt Water
System of the USS ROCKERIDGE.

1. Inthe decontaminztion of salt water lines on the USS ROCKBRIDGE,
the following steps were completed as follows:

(a) The system was completely monitored. In order to obtzin in-
side readings and samples, several vzlves were dropped.
Rezdings are given in Enclosure (A).

(b) Saraples were removed from &ll points in the system which
hzd beer opered up. Mezsurements were made on the quantity
of foreicn matter at each point, SO that an estimate could be
made of the totzl amount of foreign material in the entire
systern. Samples and data were forwarded to Dr. Scott at the
University of California, Detzils insofzr &s can be determined
by the Shipyard are listed in reference (a). .

{c) The fire and flushing system was decontaminated. Samples of
decontaminating liquids were delivered to the University of
Californiz. Details and procedure are given in Enclosure (B).

(d) The system was resurveyed. The University of California is
caleulating the total amount of contamination present before and
afier decontamination and will forward their report separately.

Enc. (5)
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(ENCLOSURE (A))

/_m«;

i SAN FRANCISCO NAVAL SEIPYARD
Code No: {335) San Francisco 24, Calif.

15 October 19472

———

\—‘—"_———_‘
CEMNOEAND

Subject: N onitor’s Report of Rea dings before and after Decontami-
nation of Salt Water Mains - US3 ROCKBRIDGE (APA2ZE)

1. This report lists the results of the acid treatment in removing
redicactivity from the gall water system of the US3 ROCKBRIDGE. Al
readings were taken with the 283 G-M Counter. The externzl readings
(outside of pipes, etc.) are measurements of gamma radiation only.

Tne internzl readings were tzken with the tube in direct proximity to
the active material so that it was exposed to the effect of beta radiation.
It is well to note that the beta-gamma readings have no significance as
far as the roentgen unit is concerned, but serve merely as a method of
comparing the activity of an area in question before and after treatment.

2. The externzl or gamma rezdings are difficult to interpret since
they are mea;m ed on the very lowes! part of the scale. This makes any
decrease virtually impossible to measure accurately. That the overall
activity has been reduced is definite, but in what proportion cannot be
said from these readings alone.

3. In the case of the internzl or beta readings, we have in most in-
stances a marked drop. Where these readings have been reduced to
the level of 0.01 and below we can say that all significant activity has
been removed. But, we definitely cannot say that any proportionality
exists between total activity before and after and the roentger figures
before and after.

4, It is the judgment of this monitor that in unbroken stretches of

Piping where good circulation of the acid occurred, 80% to 809, re-
duction in activity has been effected. In other sectlons of the system

sy Enc. (5) (ENCLOSURE (A))
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(ENCLOZURE (A)) - Continued

where circulation was slow Or non-é
-of effectiveness of decontamination, ®

5. A1l of the following readings are in roentgens per day.
and “‘b’’ is the symbol for any

the symbol for ‘‘plug background”’
“‘background’’ reading.
LY

'E‘M
ra erNo lFafldFPump
rainer No, 2 F and ¥ Pump
nd F Pu*:“p No. 1 water ends
znd F Pump No. £ water ends
F and F Pump (cpen line from)
All discharge valves from F and F Pumps
Flush lines to C-101-7L head
Fiush box to C-101-7L hezd (inboard)
Flush box to C-101-7L head (outbozrd)

F

*'1*‘1935’3.

Head C-1C1-10L
Flush box fwd.
Flush box inboard
All flush lines

Hezd B-20Z2-A1
Flush box

Head A-204-¢€
Fwd. Head stbd.
Fwd. Head Port

" Laundry
Fire Plugs (S0%)
PR Lo
[ s Enc. (5)
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nztion
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ant, there is a lesser degree

“Pb!} is

After
Decontami-
nation

110 beta
.14C beta

. 007 gamma

005 gamma
.120 beta

007 gamma
006 gamma
007 gamma
008 gamma

006 gamma
005 gamma

005 gammae

004 gamma

.00z

gamma

004

oo

5

. Pb

Pb

Pb

.00Z gamma
.003

Pb

.002 gamma
004 gamma
.005 gamma

002 gamma
002 gammse
.00Z gamma

002 gamims

004 gamma

b
b

X= 20

(ENCI.OSURE (A))
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(ENCI.OSURE (A)) - Continued
Before After
Decontami- Decontami-
TEM nztion nztion
Fire Mains (General)
2-37-1 (not lagged) .03Cgamma .008 gamma
2-47-2 (lagged) 5 gamma pb gamma
2-75-1 (lagged) b gamma  pb gamma
2-82-2 4 gamma Pb gamma
2-78-1 4 gamma Pt gamma
2-111-2 b gamma b gamma
2-121-1 b gamma b gamms

Meagazine sprinkling lines

ITEN, Before After Belore After
Sea suction strainer assembly #1 .009 Pb 210 Pb
Sea suction strainer assembly #2  .009 Pb .30 Pb
Cross-connection No. 1 and No. 2
F and F pumps .007 b 340 Pb
Connection to refrigeration cooling .003 b .190 Pb
Pump discharge valve 5-982-4 .007 b 400 Pb
Pump discharge valve 5-91-6 008 b .190 .03
Pump cischarge valve 5-82+6 005 b 240 .001
Sanitary system reducer 2-97-1 .005 043 028 .2
(the above due to non-circulztion at this peint)
Saritary system reducer 2-87-3 .007 003 .290
Sznitary system reducer 2-63 014 008,280 .05
Cut-off to 2-€3 (inlet) .008- 004  .240 015
Cut-oif to 2-£3 (outlet) .008 004 280 015
id, X ©oB
R
Enc, (5)

(ENCLOSURE (A))
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SAN FREANCISCO NAVAL SHIPYARD
Code No. (335) San Francisco 24, Calif.

15 October 1846

MENMORANDUM

L 3
Subject: Frocedure used in Decontaminating Salt Water System
of the USS ROCKEBRIDGE - Report on

1. The following decontamination setup wzs made: A 500 gallon
mixing tank was placed topside by No. £ hatch, A reciprocating air
pump was connected to take suction on the acid mixing tank, and hoses
led fror the pump to discharge into the strainers for both No. 1 and
No. 2 fire and flushing pumps. A recirculating hose was run froma
bow fire plug back tc the acid mixing tank, and another hose from a
stern fire plug to the acid mixing tank. The valve from the fire main
to the refrigerator cooling system was scoured, inasmuch as the
refrigeration condensers contained many dissimilar metals, and it
was felt inadvisable to use the muriatic acid in such a system.

2. The following procedure was followed:

(a) At 0720 the unhibited muriatic acid solution at 1 normal was
started into the system. The ship’s crew worked forward
and aft from the fire and flushing pumps, operning up each
outlet until flow of acid started. It was necessary in this
procedure to provide men working on outlets in compart-
ments with breathing apparatus to prevent their being over-
come by acid fumes.

The system was apparently full at 1030, and acid recircu-
lation was commenced. As air pockets were purged in the
various lines, it was found necessary to add more acid
solution. .750 gallons were needed in this final filling,
making a total of 3100 gallons to fill the complete fire and
flushing system. Monitor readings taken throughout the
recirculation process indicated ‘‘floating’’ readings through-
out at about 1300.

Enc. (5) (ENCLOSURE (B))
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(ENCLOSURE (B)} - Continued
(b} Titrations in the recirculating tank showed the following:

Initizl solution (.22 Normal
After 3/4 hrs, circulation 0.55 Normal
After 2-1/2 hrs. circulation 0.48 Normal
LY

(c) During the acid circulation samples from three (3) fireplugs
not in line with the direct recirculation fiow were tapped for
sazrples:

Aft fire plug 0.1 Normsal
N\ idships fire plug 0.0 Normal
Fwd, fire plug 0.2 Normal

All fire plugs were therefore tapped and about two gallons
removed to insure replacement of spent acid with fresh.
It would appear advisable to move the recirculzting hoses
around to severs] outlets to avoid stagnant spots as found
gbove.

(G) -At 1400 the ship’s crew began draining acid from the lines.
Again rescue breathing apparatus was necessary for those
working below decks. Complete drainage was effected in
3-1/2 hours.

(e) At 1745 the ship commenced filling the salt water system
with fresh water, running the first flow from various outleis
into the acid collecting tank, after which the outlets were
flushed into the bottom of the drydock.

(f) At 1900 the process of draining water from the mains was
started. A neutralizer solution (three ounces per gallon
solution of trisodium phosphate) was introduced at 2145,
taking a total of two hours to fill the system. The neutral-
izer sclution was let stand cvernight.

Enc. (5)
(ENCLOSURE (B)
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Code 180
4 Nov. 194€
C-5(89) - (1)(130)
C-EN18/A2-11
Serizl: 01€6€1
To: Commander, Western Sez Frontier, Federal Cffice Builling,

Szan Francisco, California,

Commeander, San Francisco Naval Shipyard,
San Francisco 24, California,

University of California, Berkeley, California
Attn: Dr. J. G. Hamilton.

Subj: Rzdiological Decontamination Program - Development of.

Ref; (2) CNO Conf. Ltr. OP-80Z/cmf, Serial: 021P602(SC),
S€7-1 of 27 August 1946.

1, Reference (2) assigns to the Bureau of Ships, among other
items, responsibility for developing methods and equipment for decon-
tamination of ships of the Navy. The Bureau of Medicine and Surgery
is assigned cognizance and responsibility for establishing safety
tolerances and regulations in the radiological safety program for the
Navy. '

2. The most pressing radiological problem facing the Navy at
present is the decontamination of the CROSSROADS non-target ships.
the following statement of Bureau of Ships policy in connection with the
handling of decontamination of these ships is prormulgated for the infor-
mation and guidance of the addressees.

(z) The Bureau of Ships will coordinate the efforts of 2ll
activities in the investigation and development of ship decontamination
procedures, will promulgate to cognizant activities approved methods,
and will furnish technical assistiance as required in the developrnent

and accomplishment of the approved processes.

Page 114
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1o October 1846

Subject: Decontamination of Evapor~.or Unit on USS WALKE (DD7L3)

1, The procedurs ror dezontamin=ling thz :vaporator (two effect,
Griscolm - riussell} solo shell) on the U3S WALKE is as
LS
follows:

2. Inhitited muriatic zcid of initial concentration 1.24 normal
was addzd until the evaporator unit was completely filled.
Thris required a total of 850 gallons. After the filling was
completed, the acid was recirculated by taking suction on
the acid mixing tank with the circulating pump and dis-
charging {rom the brine pump into the acid tank. After two
hours of circulzation the normality was checked at 0.64 and
it was decided to stop acid circulatiorn and carry on the
following steps:

(1) Pump 211 acid into the disposal tank

(2) Flush with fresh water. .

(3) Circulzte nsutralizer solution for 30 minutes
(two ounces of soda ash per gzllon of water)

(¢) Drzin completely.

(5) Flush with fresh water for several hours.

2. The monitor readings follow:

Enc. ()
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Inside {irst efiect

L 8

Insids second effect

Air eiector cond.
Congd. Cooler
Feed Lines

Brine lines

UNCLAS

Before

0.10 beta
0.00% gamma

0.05 beta
C.002 gamma

0.003 gamma

0.007 gamma

SIFIED

After

0.00Z beta
bkg.

0.001 beta
0.001 gammsz

bkg.
bkg.
0.001 gamma

0.001 gamma.

Enc. (6)
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1€ Octobar 1846

Subject: Report on Decontaminatio. of Evaporators - U.5.S. ROCK-
BRIDGE.

1. This decontamination wus conducted on the same plan as other
work on the U.S.S. ROCKRRIDGE - namely to obtain information for
study by the Universitv of Californis.

(z) Compvlete monitoring
(b) Quantitative sampling
{¢) Dezcontarmination

(d) Resurvey

9, Information on procedure and monitoring is given below. Results
of the quantitutive siudies of Dr. Scott will b forwzarded by him.

A - Procedure

An acid mizing tank was set up topside. From this an air
pump took suction and discharged to the inlet side of the
condenszte cooler of each set. This plan! consisted of two
sets of doutle effect Foster Wheeler (20,000 gal/day)
evaporators, Each set required 1500 gallons of acid solution
for filling. When the acid {illing of each set was complate
the filling hose was disconnected and a jumper line was con-
nected fror: the discharge side of the brine pump to the
suction side of the circulating pump. Both pumps were run
for rapid circulation. '

The acid solution consisted of two parts coramercial hydro-
chioric a2cid to fifteen parts water plus 0.02 parts of Specifi-
cation 51-1-2 inhibitor. Acid circulation was carried orn for
four hours -nd fifteen minutes in the case of Evaporator No. 1
and three hours and forty minutes in the case of Evaporator
No. <.

Enc. (7)
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Only one reading was takgn pn Number 1 Evaporator, and after
9-1/4 hours circulation, tiie solution was {ound to test 1.25
normal.

Evaporator number 2 was testad as {follows:

Initial solution 1.4N

After 1-1/4 hours circulation 0.81N First effect
1.12N Second effect

After 3-1/4 hours circulation 0.80N First effect
C.94N Second efiect

After acid circulation the following steps were completed

(1) Acid pumped into disposal container

(2) Evaps flushed with fresh water

(3) Circulation of neutralizer solution carried on for
20 minutes (two ounces per gallon of soda ash in
fresh water)

(4) Final complete flushing with fresh water

B - Monitor’s Survey of Decontamination of Evaporators -
U.3.8. ROCKBRIDGE

pb = plus background
b = background

befcre after
#]1 Evaporator unit
First effect shell .007 gamma po
Feed heater _ 008 T b
Inspection plate (sump) 005 oo
Second effect shell 005 pb
Inspection plate (sump) 003 " pb
Distiller cond. shell .08y 7 pb
’ > head .03 ” .030
Cond. cooler 050 pb
Feed line 028 pb
First effect inside sump 180 beta pb
Second effect inside sump .050 beta pb
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#2 Evaporator unit before after
First effect shell .009 gamma b
Sump plate 006 " b
Feed heater .009 " b
Second effect shell 005 b
Sump plate 003 " b
‘Dist. condenser 050 " *
Brine overboard o008 pb
Cond. cooler 080 pb
Feed line 030 " pb
First efiect inside sump .260 beta po
Second effect inside sump .60 beta .005
Back pres. valve, brine overboard .000 gamma .015

* 003 gamma except one spot off scale. This will be opened for
examination.

- r .
- - -
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Subject; Eeport on Experimental Decontamination of Auxiliary
Condenser on the U.S.3. BOTTINEAU

1. It was decided to conduct a test of decontamination on an auxiliary
condenser using the boiler compound boiling out procedure specified
normeally for the fresh water sides on the U.S.5. BOTTINEAU. Con-
nections were made to the salt water side of No. 1 auxiliary condenser
for filling with a solution of fresh water and boiler compound in the
proportions 1 lb. boiler compound to 10 gallons of fresh water. Steam
connections were made. Boiling out was carried on for a period of

12 hours, after which the system was thoroughly flushed out with water.
In the boiler compound sclution removed from the condenser no activity
was found, although the solution had apparently removed a considerable
amount of sludge. Both heads of the condenser were dropped {for in-
spection, and it was found that most of the scale and rust, particulz:ly
on the iron heads, was still there. Monitoring inspection of the con-
denser after decontamination showed that the process had accomplished
very little. Monitor rezdings for this experiment are given below.
Zincs had been removed before the first readings.

before after
Through shell . 072 gamma .078 gamma
Injection line 014 7 014V
Overboard line LS00 " 010 7
Against tubes 180 7 Jd4s Y
.48 beta .384 beta

Most of the fouling which was present in the condenser before the process
was in the form of hardened scale and rust which apparently was not
‘chemically affected by the boiler compound and which was not mechani-
cally loosened by the very slow circulation effected in the process of de-
contzmination. While the condenser was open the tube sheets were in-
spected and appeared to be in good condition. For this reason a muriatic
acid cleaning is believed adaptable for this type condenser.

Enc. (8)
A s
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1%, October 1945

Subject: Decontamination of Condensers - U.5.S. WALKE

1. Before designation of a decontaminzation method for condensers
had been promulgated, the engineering personnel of the U.S.5. WALKXE
conducted a mechanical decontamination. This consisted of removing
old zincs, cleaning foreign matter from the tubes by punching out, and
then pressure washing the tubes and circulating lines. The monitor
readings which follow indicate the effectiveness of this process:

#1 Mezain Condenser Before After
inside iniection line 0.017 beta .002
against tubes 0.025 beta .001

#2 Main Condenser

inside injection iine 0.048 beta 0.012
against tubes 0.02 beta 0.005

#1 Aux. Condenser

inside injection header .22 beta 0.08%

Enc. (9)
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Code 180
4 Nov. 194€
C-5(89) - (1)(130)
C-EN18/A2-11
Serizl: 01€6€1
To: Commander, Western Sez Frontier, Federal Cffice Builling,

Szan Francisco, California,

Commeander, San Francisco Naval Shipyard,
San Francisco 24, California,

University of California, Berkeley, California
Attn: Dr. J. G. Hamilton.

Subj: Rzdiological Decontamination Program - Development of.

Ref; (2) CNO Conf. Ltr. OP-80Z/cmf, Serial: 021P602(SC),
S€7-1 of 27 August 1946.

1, Reference (2) assigns to the Bureau of Ships, among other
items, responsibility for developing methods and equipment for decon-
tamination of ships of the Navy. The Bureau of Medicine and Surgery
is assigned cognizance and responsibility for establishing safety
tolerances and regulations in the radiological safety program for the
Navy. '

2. The most pressing radiological problem facing the Navy at
present is the decontamination of the CROSSROADS non-target ships.
the following statement of Bureau of Ships policy in connection with the
handling of decontamination of these ships is prormulgated for the infor-
mation and guidance of the addressees.

(z) The Bureau of Ships will coordinate the efforts of 2ll
activities in the investigation and development of ship decontamination
procedures, will promulgate to cognizant activities approved methods,
and will furnish technical assistiance as required in the developrnent

and accomplishment of the approved processes.

Page 114

- .
*
Vo e ot

UNCLASSIFIED



C-5(89)-{1)(180)
C-EN28/AZ-11 -
Serizl: 01661

(b) The ship decontamination measures approved and promul-
gated by the Bureau of Ships will be designed to reduce quantities of
radioactive materizals and radiation levels to standards prescribed by
the Bureau of Nedicine and Surgery for complete and unrestricted
radiological clearance. All approved decontamination methods will in-
cludz strict observance of radiologiczal szfety precautions considered
necesszry by the Burezu of Medicine and Surgery.

(c) By arrangement with the Manhattan District the services of
the University of California laboratory group are available to the Navy
for assistance in developing techniques, materials and procedures by
laborzatory investigation for removal of radicactive materials from con-
taminated portions of ships. The University will also make qualitative
and quantitative analysis of contaminzting material on ships under in-
vestigstion and will submit information so obtzined to the Bureau of
Medicine and Surgery and the Bureau of Ships through their authorized
West Cozast representative, if available, to assist in establishing safe
radiztion limits for clearance and portions of ships reguiring decon-
tarnination. All recomwmendations as to decontamination techniques to-
gether with supporting data will be forwarded to the Bureau of Ships for
approval, through its West Coast representatives, if available, other-
vise to the Bureau directly.

(d) Naval Shipyard San Francisco will expand the laboratory
procedures developed by the University of California and from the data
~ obtained will work out suitable practical methods for application to
ships. Personnel and equipment to augment the facilities of Naval
Shipyard San Francisco to expand the radiclogical decontamination
development work zre under consideration. The Shipyard will maintain
close lizison through a designated representative and work in con-
junction with the University of California supplying information and
appropriate samples of material to enable the university laboratory to
conduct its research and analysis work effectively. Procedures for

-

P e
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e
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C-EN28/A2-11 UKCL

Serizal: 01661
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removal of radioactive materizcls from ships as developed by Naval
Shipyard San Francisco will be submitted to the Burezu of Ships for
approval prior to general application to vessels.

3. The policies outlined above are concurred in by Manhattan
District and the Burezu of Medicine and Surgery.

C. D. Wheelock, Rear Admiral, USN
Deputy and Ass’t Chief of Bureau

ccC:

CNO

CinCPac

BulMed
ComGenhianhatian
180

f‘r.
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SAN FRANCISCO NAVAL SHIPYARD

SAN FRANCISCO 24, CALIFORNIA.

14 November 1846

MENMORANDUM

Subject: Decontamination of Auxilizry Condensers.
1. The following observations are summarized:

() In auxiliary copdenser svsiems CODDET nickel throughout.
For zuxiliary condenser systems COmpOs ed of copper nickel
pipe, copper nickel heads, tubes and tube sheets, the use of
1/2 normal muriatic acid circulated for a period of one hour
has proved sufficient to accomplish decontamination. This
has been evidenced both in cases in which the condensers had
previously been bolled out with boiler compound and in con-
densers having no previous treatment.

(b)In condenser systems comrosed of the combination of ferrous

L

znd non-ferrous, as in the typical Maritime Service ghips:

(1) Circulation of 1/4 normal acid for a period of one hour has
accomplished no results.

(2) Boiling out with boiler compound has accomplished no re-
sults.

(3)Circulation with 1/2 normal acid for a period of one hour
has accomplished only 256% reduction in radicactivity.

(4)Manual cleaning consisting of tube punching and scraping
of heads followed by thorough fiushing out with acid has
accomplished sufficient decontamination. However, this

x e, "l —
ey e -
%‘Esﬁ e T
f'ﬂ- 4

—————
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does not necessarily decontaminate pipe systems leading to
and from the condensers. These would have to be decontami-
nated separzately using cne normazl acid for any salt water
systam.

(£) The method appearing to be the most thorough is as follows:

2, Remove heads and scrape as much rust off as possible
from the heads.

b, Reassemble,

c. Hook up the acid circulation in such & manner that the
auxiliary condenser circulating pump can be run taking

" suction on sea water so as to provide thorough flushing.

In generzl, thermometer and pipe lead off connections
are available for acid connection.

d. Run one-hzlf normal muriatic acid through the condenser
for a pericd of one hour,

e. Drain, start circulating pump and thoroughly flush for
several minutes. )

f. Monitor the injection in cverboard lines:

-1- If lines are above tolerance repeat above acid
cleaning.

-2- Continue procedure until overbozard anc injection
lines are within tolerance limits.

-3- Then check the condenser itself and accomplish any
remaining decontamination necessary by manual
clezning. If necessary, the heads may have to be
removed and filled with acid until heads are below
tolerance.
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LARORATORY REPORTE
OF
EXPERIMENTAL WORK
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SAN FRANCISCO NAVAL SHIPYARD

File (380)

" gan Francisco 24, California

26 September 1948

MEMORANDUM LARORATORY TEST REPORT - PRELIMINARY
L

Subj:

1,

De-Contamination

50 gallons of 1 Norma! solution of Hydrochioric Acid, unin-

hibited, wzas circulated through a section of iron fire main aboard the
USS HENRICO (APA45). Upon compietion of the cleaning operation it
was desired to estimate the quantity of rust and scale removed. A
sample of the finz! solution was tested and found to contain 1.02% of
ferrous oxide and 1.14% of czlcium carbonate. These percentages
indicate 4.5 pounds of calelum czrbonate and 4.2 pounds of iron oxide
were removed {rom the section of pipe. In addition 1o the salts dis-
solved in the solution it is estimated that approximately one pound of
iron oxide was also present as 2 sludge.

JOHN E. HOWELL
Zsst. Shop Supt for Laboratory

GEZORGE M GORDON

¥zré Chemist

CC:

300
250
335
335 (for Captain Maxwell)
857
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SAN FRANCISCO NAVAL SEIPYARD
File (389) Szn Francisco 24, California

VEMORANDUM [ ABORATORY TEST REPORT, PRELIMINARY
. i

2% Seplembrr 1613

Subject: De-Contaminatiorn
1 Ons w:ction of copper-nickel vipe from the USS LAFFEY

(DD724) and 2 section of stesl pipe {rom the USS BOTTINEAU
(APAZZD) szit water systems were sslected and cut into test speci-
mens. Radiczctivity reedings were made and the szmples immersed
in the following soluticns: 1/2, 8/4 and 1 Norma! uninhibited Hydro-
chloric Acid, and 1/2 and 2 times strength Ammonium Citrate tufier
solutien. Radioaetivity readings of the solution were made OVETr 2
period of time and the irncresse i1 ri.cdioactivity is shown in Figure &,

2. Single strength bafjer solution is prepared by mixing 24 pound-
of Citric Acid and 17 pounds of 23% Ammonium Hydroxide and diluting
to 50 gallons with water. The pE is adjusted t0 6.0. A double strength
bulier solution is the same weight of chemicals diluted to 25 gallons
with warer.

S. The readings are relative, as time reguirements made it im-
possivie to attempt to corvert them to ar absolute basis. There was
no time, for example, to evaporate szmples to éryness to correct for
mzc.:. The cata show increase in radicactivity in the solution with time.

4. It can be zzsumed that when the activity in solution ceases to
incresce, the optimum time of contact with the given solution has been
reached. This optimum time, found uncer laborztory conditions, is tzken
1o be the least time of contact for that solution to give effective resuits.
It ehould be pointed out, however, that circulztion of the solution in con-
tzct with radiozctive muterial in practice could be expected to cut down

»

this outimum time, &3 determined in a still solution in the laboratory.

GEORGE M. GORDON JOHN E. HOWELL
Yzrd Chemist Asst. Shop Supt. - Lab.
CC: 300
b0
ool ' .
=35 (for Captain Maxwell) LR
2o
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File (380) SAN FRANCISCO NAVAL SHIPYARD

3zn Francisco 24, Calif.

2¢ September 1846

MEMDRANDUM LABORATORY TEST REPORT (Preliminzry)
Subject: De-Contaminztits

. Two ten foot sections of fire main, one copper-nickel {rom the
USS LAFFEY and one iron from the USS BROTTINEAU (APA235) were
fitied with flanges on both ends and cornnected on one end SO as 10 per-
mit steam, water or air to pass through the pipe. Radioactivity mea-
surements were made at various locations along the length of the pipes.

2. Stezm was passed through the pipe until the surface temperature
on the outside weas approximately 180°F as measured with a Surface
Pyrometer, When this temperature was obizined the steam wzs sSé-
cured and ccid weter (60°F) was immediately forced through the pipe
until the surfzce temperature dropped to 680°F (the time reqguired for
heating or cooling the pipe was in the order of 30 seconds.) Air was
then blown through the pipe to remove the water, and the flanges were
removed and radioactivity readings again taken.

3. The entire process was then repeated as in the above parzgraph.
Recsulls of readings by the monitors are as follows, in roentgens for
24 hours:
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Iron Pipe Copper Nickel Pipe

Test location Initial 1st ond Test location Initial 1st 2nd

Reaaing shock shock inlet Reading cycle cycle
inlet +0.4 0.08 3'rom inlet 0.007 0.002 B G
1§t from inlet 0,008 0.00z 0.002 g.172” " 7 0008 ---- BG
2 fi from inlet 0.07 0.003 0.002 5.172" 77 7 0.012 0.002 B G
3 {t from inlet 0.06  0.003 0.00z mr 014 0.003 0.003
% fi from iniet 0.7 0.005 0C.0G2 5 " 0012 005 BG
5 ft from inlet 0.07 0.003 0.OC2 @ 7 7 U.008 0005 BG
£ §t {from inlet 0.05  0.003 €.002 100 7 0.007 0,003 BG
7 ft {rom inlet 0.05  0.003 0.00Z Discharge 0.20 0.04 Q.02
8 ft from inlet 0.0z 0.003 0,002 Pipe temp 150°F 210°F

Discharge 0.5+ 0,01 0.01
Pipe temp 150°F 210°F
B G equais Rackground Rating

4, A1l radioactivity readings were 12ken with a Type X-283 portzble
instrument. The original copoer-nickel pipe contained a large quan-
tity of marine growth, whereas the steel pipe contzined only rust and
scale approximately 1/8" thick, all the marine growth war removed
from the copper-nickel pipe with the exception ¢f a small patch (ap-
prosimately 2-1/2"" by &”') located 7 feet for tne inlet end of the pipe.
At the completion of the test the pipe was cut so as to betier reveal the
remzining marine growth. The radiozctivity measurement of this
growth was 0.08, One other cut was made throuch the clean section

of thiz pipe, its radiozctivity reading was 0.007. Photographs were
taken during and after the tests and will be forwarded under sepzarate
cover,

GEORGE M GORDON JOEN E. EOWELL
Yard Chemist Asst. Shop Supt. for Laboratory

CcC: 300
350
335
535 (for Captain Maxwell) e
857 :
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File (380) SAN FRANCISCO NAVAL SHIPYARD
. san Francisco 24, Calif,

. 2¢ September 1848

MEMORANDUN. LABORATORY TEST REPORT, PRELDVMINARY

Subij: De-Contzmination
1. A series of tests were conducted to determine the attack of va-

rious soluiions on metels normszlly present in szlt water systems.

N Y ot 2 ¢
The tes! specircens ussd were 1/2'" x 3"" x 1/16" copper-nickel and
rnild steel strips, and 3’ gections of admirzlty metal evaporator tubes,

9.  The solutions used were (&) 1, 2, and Normal uninhibited Hydro-
chioric Acid, (b) 1, 2, and 5 Normal inhibited Hydrochleric Acid, and
(c) 1/2, 1, 2 &nd 4 times strength Ammonium Citrate buffer solution.
The specimens were completely immersed in the solutions without agi-
tztion and at rocom tempsrature. They were removed and weighed at

the intervzls shown on the accompanying graph.

3. Single strength bufler solution is prepared by mixing 24 pounds
of Citric Acid and 17 pounds of 28% Ammonium HEydroxide and diluting
to 50 gzllons with water. The pH is adjusted to 6.0. A double strength
buffer solution in this same weight of chemiczls diluted to 25 gzllons
with water.

GEORGE M. GORDON JOEN E. HOWELL
Yard Chemist _ Asst. Shop Supt. - Laboratory
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SAN FRANCISZO NAVAL C
SEIPY ARD o
SAN FRANCISCO 24, CALIFORNIA P

25 September 1840

MEMORANDUN. LABORATCORY TEST REPORT (Preliminary)

Subi: Report on De-Contaminaiion of Valves,

1. Ten valves of various sizes were processed in Armmonivum Ci-
irate buffer solution to determine the rate of radiocactivity removal
by this solution.

2. The valves were obtained from the salt water system of the
USS LAFFEY (DD724), the tests were conducted on the fantzil of the
ship. The solution was prepared by mixing 182 pounds of commera
cial grade Citric Acid and 139 pounds of 2% commerical Ammonium
Hydroxids and diluting to 100 galions. The pH of the solution was ad-
susted to 8.0. Radioactivity readings were taken by Mconiters using a
Type X-285 portable instrument. The valves were then immersed in
solution for the intervals listed below. At the designated intervals
they were removed and radiocactivity readinzs again made by the Moni-
tor. Afier each reading they were replaced in the solution until time
for the next reading. The valves were not rinsed prior to the taking
¢f the readings.

3. Results of the readings on the ten valves are as follows:
TOTAL HOURS VALVE NUMBER
1 2 3 ¢ 5 8 1. 8 & 10
"0 6.0. 0.21 0,008 0.28 0.29 029 015 001 038 0.0
. 0.002 0.005 0.005 0.007 0.005 C.003 0.005 0.002 0.007 0.005
9  (0.00z 0.005 0,005 0.0:2 0,002 0.007 ©C. 007 0.002 0.00 0.00%
¢ 0.002 0.002 0.005 0.007 0.00z 0.007 0.007 0.002 0.005 0.005
8 0.002 0,002 0.005 0.005 0.002 0.005 0.005 0.002 0.002 0.004
16 0.002 0.002 0.003 0.00> 0.00z 0.005 0.005 0.002 0.002 0.002
R o
G o g T
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Readings are Roenlgan units in 24 hours.

4. Phctographs of the tests will be forwzarded under separate cover.
»
GEORGE M GORDON JOHN E. HOWELL
Yzrd Chemist Asst. S8hop Supt. for Laberatory
cC: 300
350
330
335 (for Captain Maxwell)
gL7
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S AN FRANCISCC NAVAL SEIPYARD C
gan Francisco 24, California O
P
Y

26 September 1948

DECONT AMINATION OF RADIOACTIVITY
FROM SALT WATER PIPING

Purpose: To effect procedures to successfully decontaminate racic-
activity from salt water piping of vessels present at Bikini
- Test Baker.

Procedure.
(a)  Use of pHE solution (Citric Acid and Ammonium Hydroxide).

On 14 September 1946 at 1100, a section of firemain on the
USS LAFFEY was pumped full of pHS solution (Citric Acid
and Ammonium Eydroxide) and was allowed to stand for 72
hours until 17 September 1949 at 1100, at which time it was
blown out.

An air hose was attached 1o cone .nd of the firemain and a
hose led from the other end to a steel barrel on the main
deck, and the firemain was blown clear.

The barrel of solution showed radicactivity (.010) and was
taken to the Industrial Laboratory for arrangements for dis-
pcsal.

After the firemain was blown clear of the solution, the air
service was disconnected and a fresh water main connected
to the {iremain. The hose at the outlet was led to a second
barrel for examination of the first amount of flushing water,
This water was found to be practically free of emission, and
the discharge hose was led into the Bay. Flushing operations
continued overnight.

m
sy - .
‘ .

)
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RESULTS. GIEGER READINGS
QOUTSIDE OF PIPE INSIDE CF PIPE
.

Before After Before After
02 .007 .05 R 008 .00
017 .005 Note: Each of these
012 005 rezdings occurred in
.00s .003 sevcreal plzces zlong

(Rzckgrourd  OUZ) the pipe.
The Citric 4cisd and Ammonium Eydroxide - pEC soluiion was eilective
in. removing about 80, of the radicactivity

1L was not effective in removing marine growth, a very little barnacle
znd scale was removed.

(b)  Use of Hydrochloric Acid - i% normal solution.

A 50-%i, section of copper-nickel salt water piping on the USS LAFFEY
was blznked off and furnished with hose connections at each end. A
reserveir in the form of a 50-gallen steel barrel was set up and filled
with z 1.08% normal solution of Hydrochloric Acid. The acid was pullac
from the reservoir through a reciprocating air pump to the blanked cii
section of piping. (This section had been flushed with fresh water for

%0 minutes previcusly.)

Within &2 matter of minutes after the start of the acid circulating opera-
tion, the drum solution began to show radiocactive emission.

At the end of eight hours, the acid content had levelled off to about 0.45%
normal, and 45 minutes later the acid circulation was stopped.

The section of piping was then blown clear of acid with air, all of the
acid being collected in the acid barrel.

One and one-half hours later, {lushing operations with fresh water were
sturted. The first barrel of {lushing water showed radiocactivity and was

= Page 130 "
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szved for disposal at sea. The second barrel was safe and the hose
was led overboard to the Bay. Fresh water flushing was continued
for one hour and ten minutes.

A second geid circulating phase was begun with an .88 concentrzation
of hydrochloric acid and continued for four hours. Fresh water {lush- -
ing operations were performed for 4% minutes

RESULTS:
- GIEGER READINGS
OUTSIDE OF FIPE INSIDE OF PIPE
After 1st After Znd
Refore prhase phzse Beiore pfter 2nd Phzse
.C8& .007) B2 Heloh ,002
07 ,007) 3 .08 .001 .00z
Ko .007) - Reduced to
.03 .002) Background
Ke ,002) (.001)
.01 .002)
(03¢ 029
(LUZ4 021
(.0:0 017

stween flanges,
upward slarni, dead

-

end.

9045 of radicactivity was removed.
100% of marine growth and scale was removed.

(c)  Use of pHES soluticn (Citric Acid and Ammonium Hydroxide) on
ircn pipe.

On 1% September 1840 a section of iron pipe on the flushing system
of the USS EENRICO was pumped full of pEC (citric acid and am-
monium hydroxide) and was allowed to stané for 72 hours, after
which time it was blown out.

Faarend
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The barrel in which the solution was collected was kept until ar-
rangements could be made for dispesal. :

Fresh wzter flushing was continued overnight.

RESULTS:
_gngER RE ADINGS
OUTSIDE OF PIPE . INSIDE OF PIPE -

Refcre After Befog After

014 .00z 012 .5 .003 ,OE

012 003

.00z .00z (Background

.00 .00z ,002}

Scale wac still present in about the szme amount as before.

(d) Use of Hydrochloric Acid - 1% normal solution, on iron pipe.

On 1& September 1840 a section of iron pipe on the USS HENRICO
was blznked off and furnished with hose connections at each end.
A reservoir in the form of 50-gallon steel barrel was set up znd
filled with 2 1% normal solution of hydrochloric acid. The acid
wzs pulled {rom the reservoir through & reciprocating air pump
to the blarked off section of piping.

The acid circulation was started and continued for about eight hours.

The pipe was then flushed with fresh water for about 1 hour.

- RESULTS:
- GEIGER READINGS
OUTSIDE OF PIPE INSIDE OF PIPE
§e£ore After _ Reiore After
0z ~00s .4  .002 .008
017 ( 007 .34 ,002 .008

.012 ( Reduced to
.008 ( Background

.005 (
.003 (

(.002)
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Practically all of the scale was cleared up in the operation ex-
cept for a little Joose sczle zt one end. -

>
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{335) SAN FRANCISCO NAVAL SHIPYARD
SAN FRANCISCO 24, CALIFORNIA

"‘“\-.._./

L S
30 September 1946
MEMORANDUM TO: THE CONMMANDER

Subject:  Study of Decontamination of Salt Water Lines Based Upon
Expserimental Information to Date.

1.  This study is made for th2 purpose of assembling information
for examinzation at a conference of Shipyard, BuShips, BuMed and Uni-
versity of Celifornia representatives in order to determine the type
and strength of solution that should be recommended to BuShips for
use in removing radicactive maitter from the salt water systems
aboard BIKINI ships.

9.  The information contained herein is a summary of facts drawn
irom the experimental work on decontaminztion of salt water lines
conducted at San Francisco Naval Shipvard. Where pertinent, explana-
tory notes are included Lo explain the limitations of the data included.

3. pefore a recommendation can be reached on the minimum strength
solution and minimum time of use, the {ollowing must be resolved to
{orm the basis for decision:

{a) The lower limit of radioactivity that must be reached in decon-
taminating a salt waler system.

(b) The extent that scale and seaz growth must be removed in the de-
contamination prccess.

(c) The extent to which damage may be allowed to valves, pumps,
and piping in the salt water system.
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4.+ The following experimental work and results therefrom are
available to date:

(a) Tests for decontzaminating salt water lines by means of {lushing
with sizli water, saturated solution pboiler compound and fresh
water, saturated solution boiler compound and sall water, have
=11 shown such negative results as to be erxcluded completely
in this study.

(b) Test of thermal shock on radioactive and badly fouled secticns
of pipe, Each of the pipe sections was provided with an inlet
maniiold to which was connected steam, coid water, and air,
Steam was passad through the pipe until the temperature reached
150°F. The steam was turned off and water turned on simultan-
eously. As soon as the temperature of the pipe dropped to nor-
mz) the water was cut off and the pipe blown out by air.

Results follow:

CuNi pipe Refore After
(10 ft. length) Jutsice hichest 0.014 0.005
Inside 0.20 0.08
Keazvy Marine growth All growth removed
throughout except one patch 2'% 577,
Fe pipe Before After
(10 ft. leagth) Outside highest ~ 0.07 0,003
Insi. e greater than 0.5 0.01
Heavy scale - Scale not appreciably

affected.
(¢} Tests involving ammonium citrate and muriatic acid solutions;

(1) USS LAFFEY copper nickel lines containing large amounts
of marine growth:

Circulation of muriatic acid soluticn. A 50 ft, test section
copper-nickel main was circulated for six (6) hours with an
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initial concentration of 1.08 normal solution muriatic acid.
Rapid circulation was carried on for & hours and 45 minutes,
2fier which the main was blown out and clezred by flushing
with fresh water. A second acid circuwlation phase was an
initial concentration of 0.6& normzal which was carried on for
four (4) hours. The second phase showed little drop in nor-
mality of the acid, and it was conciuded that the second phase
WSS Unnecessary.

RESULTS:  All sea growth was removed. Removal of radioactivity
Tatier ic summarized as follows.

Muriatic Acid solution 1 Normal Refore After

Outside of pipe readings .005 to 0.08 .000 to .007

Inside of pipe readings (.08 to .2 .000 to 002
(.3 toover.b .000 to 002

(2) USS LATFLEY copper nickel lines containing large amounts of marine
growth.

A solution of double sirength ammonium citrate was introduced
into a 50 ft. length of fire maln and allowed to stand for 72 hours.
This solution was made by mixing 48 1bs. of citrate acid and 34
Ibs. of ammoniwm hydroxide to 50 gallons of water. After removal
of ammonium citrate solution, this line was flushed with fresh
water,

RESULTS: An estimated 30% of sea growth was removed. Re-
moval ol radioactive matter is summarized as follows:

Ammonium Citrate solution pH6.0 Before After
Outside of pipe readings .008 to .020 .000 to .0Q7
Inside of pipe readings .15 and over .5 ,008to0 .1

(3) USS HENRICO steel lines, contzining small amount of s2a growth
and large amount of scale:
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Circulation of muriztic acid solution. Approximaztely 20 {t. test sec-
tion of steel flushing main was trezted with six (€) hours of muriatic
acid circulation (I normal). Upon completion of acid circulation the
line was cleared by flushing with fresh water,

RESULTS: £l scale was removed. Removal of radioactive matter

iS summarized as follows: )
Muriatic Acid solution 1 normal Before After
Outside of pipe readings 002 to 02 .000
Inside of pipe readings .007 and .4 .000 and .008

A sample of the circulated acid solution was remov 2d irom the pipe
in order to estimate the types and quantities of matter removed:

IN SOLUTION - 4.8 1bs. calcium carbonate
4.3 1bs, iron oxide

SLUDGE - 1 1b. iron oxide

(4) USS HENRICO steel lines containing scale and small amount of
sea growih.

A solution of double strencth ammonium citrate was introduced
into the line and allowed to stand for 72 hours, after which it was
cleared aad the line was flushed with water. This solution was
made by mixing 46 1bs. of citrate acid and 34 Ibs. of ammonium

hydroxide to 50 yallons of water.

RESULTS: The scale inside the pipe was not appreciably affected. Re-
moval of radioactive matter is summarized as follows:

Ammonium Citrate solution pH6.0 Before After
Quiside of pipe readings .002 to .014 .000 to .0C3
Inside of pipe readings .012 and over .5 .000to .08

.
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USS BENEVOLENCE. On the RENEVOLENCE a 16" steel cross-
over line forming the lower suctjon for the three auxiliary con-
densers showed such high readings as to prohidbit the ship from
sziling. These readings ranged {rom 0.1 to 0.¢ garmma. This line
was treated as follows:

a. Steam injected into section until the temperature of the line
reachad 170°F., at which tir.e the main was flooded with cold
water (cold shock). RESULTS: Negatlve.

b. Szme 2s above. The temperature was zillowed to reach 120°F.

c. & 2 normal muriatic acid solution was injected int¢-the main
and slowly circulated for 1 hour and £0 minutes. The section
of line was then flushed with szlt water for iive minutes, then
Grained and subsequently flushed with 2 neutralizing solution
contzining sodz ash. The readings after this treatment ranga2d
from .005 to .070 gamma.

A condensate cooler from the USS BENEVOLENCE was filled with
= 1 normal inhibit=¢ solution of muriatic acid and let siand for one
hour. The reading reduced from 0.25 tc 0.08.

Nins valves from the USS BENEVOLENCE evaporator brine ani
overbozrs lines were treated by dipping and scrubbing in 2 twice
normal inhibited solution of muriatic acid. Time to reduce read-
ings to background varied from 10 to 0 minutes, the time appear-
ing to be a function of the Geiger readings.

Readings before: = 0.012
Readings after: 0.008

No visual signs of attack on the valve and valve seat metal could
be noted.

Those results could have been bettered by dismantling all valves.
Thoee dismantled showed {inal readings at 0.000,

e S
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It shouwld be noted here that the vaulves cont:ired radioactive
matter in the upuer portion ¢f the ponmst., Such surfaces re-
quire longer than the short period of this test for comrlete
decontamination because the flushing action following the «cid
treatment does not reach intu the recesses 1o wash out the
locsened foreign matter. Conclusivns {rom tesis on straizht
runs of pipe to determine the minimum time for decontamina-
tion must be modified to =1low additionel time for more com-
plete acid reactions in the reécesses when the piping system is
considered as 2 whole.

(§) Tests were conducted on ten CuNi valves in 2 solution of am-
monium citrate with pE 6.0 but with twice the strength of the
criginzl test solution on the USS LAFFEY. The present test
solution was in the proportions: 24 lbs. Citric Acid; 17 lbs,
Ammonium Hydroxide; 12,5 gals. waler, and is designated as
4 strength.

VALVE NUMRERS - all readings are Beta

Hours
Immer-
ced 12 8 4 5 8 1.8 & 10

8 0.010 0.210 0.008 0,230 0.280 ©0.280 0.150 0.0:0 0.280 0.04:

: 02 .005 .00 .017 005 .005 .0Q3 002 .007 .OCGE
2 .00z .005 .005 012 .002 .00 ,007 002 .005 .OGC
4 002 .002 .005 007 .002 .00% 007,002 .00% .OO:
8 002 ,002 .005 .005 .002 .0Olz 005 .00z .005 .0OC

Here again, complex assemblies take longer than is indicated by labora-
tory tests on simple formed samples. Most removal of radiocactive matter
is accomplished in one (1) hours. However, in this 4 strength ammonium
citrate four (4) hours were necessary before every valve showed reading
below 0.01 Beta.

s
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Test samples of copper nickel and sieel pipe were trezted in

the Laboratory with various strength solutions of hydrochloric
zcid and ammonium citrate. The copper nickel pipe was fouled
wilh sea growth approximately £0% by volume. The steel sec-
tions had ho sea growth but oxide and carbonate scale 1/8" thick.

The BCL solutions were 1/2, 3/42and 1 normeal, uninhibited. The
amroniun. citrate was ¢f 1/2 and double strength. Single strength
in this experimental work is defined as 24 lbs. citrate acid and
17 lbs. ammornium hydroxide per 5C gallons water,

The 1 and 3/4 normal hydrochloric acid removed practically all
scale and grow:h and activily in one hour's time. The 1/2 normal
hydrochloric acid required 3 hour’s time to remove the activity.

However, in the case of the copper nickel pipe, coasiderable marine

growth remained at the end of this 3-hour period. The double

strength pH solution removed practically ali the activity and grow:h

in eight hours’ time, whereas the 1/2 strength had removed only
806 of the activity and practically no growth in 18 hours’ time,

Figure 1 is a plot of time and hours vs. the activity of the various
solutions used in this test. It should be noted that more complete
removal was obtained at the end of the first hour in the case of 3/4
and 1 normal hydrochloric acid. This matter is being investigated
further.

USS BARTON - Decontamination of complete fire and flushing sys-
tem with double strength ammonium citrate - CuNi lines.

This test was set up prior to conclusions being made in the labora-
tory regarding minimum strength and minimum time of cperation.
Previous experience on the USS LAFFEY irdicated that double
strength ammonium citrate at the end of 72 hours standing did not
effect complete removal of radicactive mat.er and effected only
30Y% removal of sea growth. It was therefore decided to make the
USS BARTON test of longer duration, with the exception of two
branches of the system which were to be drained at earlier in-
tervals.

L.
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1i deteriment to this experiment is the fact that the USS BARTON
salt water system as a whole contained only small amounts of
sea growth, and the fact that few readings on the system were
significant enough to record. In an efiort to get more significant
data 14 valves were dropped before the test so as to obtzin in-
side readings (b + g). Results are summarized.

Refore After Hours
.Valve A 0.002
B 0.017 0.0Cg a2 Pipe iree.
C 0.084 0.008 92  Pipe iree.
D 0.00z
E 0.002
. F 0.0086
G 0.072 0.003 ' @2 TFew barnacles
H 0.003 remaining
1 0.002
] 0.001
K 0.005
M. E. TURNBAUGH
Lieutenant Commander, USN
J. E. HOWELL
Lieutenant, USN
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UNIVERSITY OF CALIFORNIA

Radiation Laboratory October 3, 1846
Berkeley ¢, California

From: Lt. G. W. Morrison (MC) USN

To: Captain W. E. Walsh (MC) USN
50 Fell Street
San Francisco, California.

Subject: Preliminary Studies Concerrning Optimum Concentrations of
Ammonium Citrate Solution Used to Decontaminate 3zlt Water
Lines Containing Fission Product Activity.

Ammonium ciirate solution was preparec topHC and contained 24
pounds of citrie acid and 17 pounds of ammonium hydroxide for every 25
gzllons of water, Two more dilute solutions were also prepared, being
one-hzalf and one-tenth as concentratec as the above ampyoriumcitrate so-
lution. Sections of radioactive iron pipe four inches long and two and one-
hzlf inches in diameter and copper nickel pipe four inches long and four
and one-fourth inches in diameter were immersed in separate beakers of
citrate solution of the above mentioned concentrations. Samples of the
solution were withdrawn at half-hour intervals for the first six hours and
then hourly for the next six hours, after the experiment was started in

~order to determine the rate of removzl of fission product activity, as

w21l as the total amount of activity removed by the three solutions {rom
the pipes during the duration of the experiment.

Resvlts:

Iron Pipe; With respect to iron pipe, it was found that 93.6% of
the actIvity was removad by the full strength solution; 91.5% by the one-
half strength solution; and 82% by the one-tenth strength solution. Rust

.\- ] .
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and scale were removed in all cases except for some scale remaining
in the pipe treated with the one-tenth strength solution.

Although the experiment was continued twelve hours, it was
found that 70v0 of thie removal of fission products was accormplished
in the first three hours except in the case of the one-tenth strength
solution. Decontamination of the pipe to the limit of the ability of the
solutions was completed within the first ten hours in all cases. It is
selt that one-half strength solution is the optimum strength both irom
the efficiency and economic poaint of view.

Copper-Nickel Pipe: With respect to the copper-nickel pips,
i wae {cuna ihat 9l.0% of the activity was removed by the ull strensth
solution, 73.6% by the hzlf strength solutior, and 57.5% by the tenth
strength solution. The full strencth solution removed all the mearine
zrowih from the inside of the pipe; the hali strencth solution removea
ahoul two-thirds of the growth; the tenth strength solution removed
only about one-third of the growth.

It was apparent from this series of tests that the removal oI
sbout hzlf of the totzl fission products removable by the solutions was
accomplished within the first thirty minutes of the expariment. 1t is
felt that the fuil strangth solution is the most efficient sirength for the
decontamination of copper-nickel pipe.

Lt. G. W. Morrison (HC) USN

GWM/&t

cc: Capt. Maxwell
Dr. ]J. G. Hamilton
File
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UNIVERSITY OF CALIFORNIA

Radiztion Laboratory October &, 1948
Berkeley 4, Cali{ornia

From: Kenneth G. Scott .
Subject: Point of Action of Decontaminating Solutions
Memorandum te: Admiral T. A. Solberg

AMMONIUM CITRATE SOLUTION

This solution works as a complexing agent. Cerizin fission pro-
ducts and plutonium in the plus four valence state are attracted by ci-
trate molecules and under optimum conditions form a “‘complex’” or
chemical bond. This attraction is great enough to remove plutonium
and some of the rare earth fission products from the phosphates, car-
bonates and hydroxides which zlso offer absorbing surfaces to these
materials when they exist in sea water and are brought in contact with
them. Normeally, most chips’ scales are iron hydroxide (rust) and
marine organisms which have calcarious structures which are pri-
marily calcium carbonate and/or phosphate.

Boiler and evaporator scale are also primarily carbonates and
sulphates of calcium, What happens then is that the complex formed
with fission products and plutonium is greater with the citrate in the
decontaminating solution than the attraction offered to the active atoms
by the carbonates, hydroxides and phosphates already present. The
mass of the total citrate as compared to the total carbonates, phos-
phates and hydroexides is also a factor since, for example, very low
concentrations of citrate would not be able to compete with an enor-
mous quantity of carbonates, phosphates and hydroxides. We do know,
however, that one-tenth strength of the original citrate solution used*

*Twenty-four pounds of citrate acid, 17 pounds of ammonium hydroxide =
in 00 gallons of water. :
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is sufficient to take the activity and plutonium away ifrom the iron
hydroxide found in steel salt waler lines.

Wwith respect to the hydrochloric acid solutions, the mode of
action is primarily & dissolving action upon the czrbonates and phes-
phates and hydroxid=s which contain the activity. For example, cal-
cium carbonate plus hydrochloric acid would resuit in evolution of
the carbonate to carbon dioxide gas and the calcium would remain as
calcium chloride which is solubl2. The acid is used up in this reac-
tion. Calcium phosphate would be dissotved in 1 normal acid and
cince the active atoms aTe€ incorporated with this material ‘which is
now in solution, they can be removed by the solution. The hydroxides
present are neuiralized by the acid and become soluble chloride salts
vwhich stay in solution =nd are removed with the acid plus its dissolved
materiale, Acid would also be used up in this procedure. Complete
neutralization of the acid might cause the sctive atoms to stick on the
surfaces, requiring decontamination, and for this reason sufficiently
strong acid solutions have to be used for decontamination. It appears
that 1 Normal acid is adequate.

Any washing away OT dilution of complexing solutions such as
citrate solutions does not offer any serious hazard since the activity
would also be washed away at the same time. Your assumptions are
correct in that none of the above reactions influence the radiations
which are emitted by the fission products and piutonium, but rather
allow them to be removed from the scene of operation.

Kenneth G. Scott

KGS/kt

cc: Capt. W.S. Maxwell
Doctor Joseph G. Harmilton
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| AT oy DIRECTCR CF SEiP MATERIAL
014/TAS/jim JANT TASK FCQRCE CORE
Serial; 462

. 31 July 1943.

DIRECTCR OF SHIP MATERIAL MEMCRANDUM #13.

To: All Target Vessels,
Subj: Decontzmination Procedures on Target Vessels,

1. Mest target vessels are contaminzted to 2 greater or less de-
gree with fission products anc therefore present verying degrees of
radiological hazards which at the present time prevent reboarding.
Decontzminztion procedures are being carried cut at the present time
in order to make it possible for portions of the crews of these vessels
to return aboard to complete the decontamination procedures. Itis
expected to bring the radiclogical hazards now existing in.general on
the topside of these vessels to a point where it will be possible for
personnel to be aboard for a period of at least four (4) hours at one
time. Commanding Officers should therefore, crganize boarding
parties on this basis and in consideration of the conditions and pro-
cedures contzined in this memorandum.

2. Fission products are sub-microscopic particles and there-
fore not visible to the eye and their presence can only be determined
by the use of monitoring insiruments. These products are extremely
difficult to remove in as much as they are quite firmly imbedded in
the pzin‘work, metallic structures, wooden decks and particulzrly in
such 2bsorbent materizls as lines, clothing, bunting, etec. Great care

.must also be taken in 21l decontamination procedures to prevent per-

sonnel engzged in these operations from becoming contaminated
themselves.

3. -The {following procedures will assist in re-establishing nor-
mal conditions. It is expected that procedures will have to be re-
peated a number of times in order to get effective results.

() Washing down entire ships including topside structures,
decks, sides and all exposed gear. It has not been possible up to the

D e Ne=
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.cesent time to determine how much contzmination exisis below decks
=nc¢ these conditions must be determined as soon as boarding parties

arrive.

(b) In order to carry out (2) above it will be necessary to gain
access to certain below decks spzces to estzblish power, gither oy
instzlled generators, ship's boilers, or by portable pumps availzble
for this purpose. ACCesSSs io the necessary spaces must be monitorec
c=refully. Itis hoped that beczuse of the steps taken to close 21l open-
ings below decks that below deck spaces will be relatively free of
rediological hazards. FEowever, stiention is invited to the {act that
hzzards existing on one side of 2 deck or bulkhead also presenis a
hazard on the other side. For instance, it {s quite certzin that hulis
of ships below the water line generally will be highly radioactive at
thic time and thereiocre it is desirzble for 211 personnel to keepat a
distznce of at least two (2) feet from these portions of the hull except
for short periods necessary to do essential werk such as opening and
cleosing valves, etc.

(c) The object of (a) above is to remove as much as possible
~f the lese firmly attached fission procucts. Subsequently, it will be
sszrv to follow more drastic procedures in order to remove the
emzining products; generally s ezking, it will be necessary to re-
move by poliching, vigorous scrubbing, holystoning, or other meszns,
zt lezst & portion of all surfaces ané czrefully washing down ali re-
moved materizl and insure that itis washed overbozrd. At the pre-
sent tirme, the Director of Ship Material is conducting experiments
with foamite 1lye, flour slurrys, and other absorbent materialsin
the nope that scme material available on the ships can be used to
hzsten the processes of decontamination. Damage to paint anc appear-
ance by using these methods are of no conseguence.

4, Th llowing preczutions sk ould be taken by all
in these operztions in order o nreyveni ppSsSjble exXDosure to redior
logical hazards.

Y

(2) Monitors must be present at all times during these oper-

ations.
{v) Do not remain on the ship beyond the tolerance hours set.

Enclosure (B) to Enclosure (F) to Director Ship Mzterial Serial 00447
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(¢) ALl personnel to be fully clothed at 21] times and to have -
2 Comp.zle change of clothins and eileCliVe SLOwers ailér eallh Crer-

i WOACn tney 2re E‘":—E?‘?d. In oo CcorToaoliil ie e T ol O

2o
«SIT TUo0eTS or boots and acid-resistznt gauntiet type rubLEr g.0VES
25 these materials can be cleaned moere easily, For instance, the
ission products attach themselves more readily to lezther. leather
shoes, and leather gloves and are most difficult to remove even oy
lzundering. All clothing worn must be laundered zfter each oper-
ation. All contaminatec clothing should wherever possitle, be care=
fully washed out separate and epart from the ship’s regular lzundry.
Tor smzll amounts buckets and tubs can be utilized. Where the lots
sre So large as to make use of the srip’s regular laundry facilities
mandztory, the inside of the equipment should =fierwards be trorou-
gr.ly scurbbed with an abrasive soar, such s Bon-Ami.

(d) During any hosing or washing down operzations. personnel
should be tc windward of all such operaticns in order to prevent spray-
ing and wetting themselves and any other perscnnel on board. Great
czare must be exercised in this respeci, particularly until the ship be-
gins to reach normal conditions.

(e) Upper vertical surfaces will present {he greatest dii-
ficulties in decontzaminztion and work on these surizces must be con-
trolled so as tc prevent any spray Or drippings fzlling on other per-
sonnel.

(f) Access pzssages to the most used 2nd most necessary
spaces in the ship should be decontzminated as socn as possitle, in
cther words, set up definite routes of 2ccess which raust be used by
all personnel until general clearance is obtained.

(g) Determine as soon as practicable whal space below decks
are free from contamination or relatively free from contamination
and regquire personnel to remain in these spaces at such times 23
they are resting or eating.

(h) It will be necessary to use K-rations at least in the be-
ginning and these should be brough daily rather than in large supplies,
and a space free {rom conlaminztion used for keeping them until meal
hour. Fresh wzter in canteens must be brought each day and handled
in the same way.

(i) Determine as soon as practicable the coniition of consun~
able supplies which may have been left on board znd also condition of
stored fresh water. Semples of suspected or definitely contaminated
materials should be brought to the U. 8. 5. HAVEN properly tagged

Enclosure (B) to Enclosure (F) to Director Ship Materizl Serail 00447
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and identified for surther examination. 1t is desirable that the fresh
water from all stcragé tanks be so tested before using.

(i) Al radiolggical dangers, when found, shzll be marked
clearly and if necessary roped off to keep personnel at 2 safe dis-
tance.

5. It is expected that the decontaminaticn procedures on all -
ships will be rzther slow and certzinly laboruous. Only by careful

attention to the above instructions can effective results be obtzined in

the least amount of time. The Director of Saip Mzterial group and

the Radiologicel Szafety Section will cooperate S0 &8 to insure that ne

personnel are subjected to any over-exposure or other hazards.

Moritors will be used until the entire ship has been decontzminated,

inspected, and declared to be within saife tolerance limits for all

personnel to reboard on a twenty-iour (24) hour basis.

e. The above instructions have been approved by the Radio-
logiczl Safety Section.

T, A. SOLBERG.

cc:
CJTF-1
CTG 1.2
CTU 1.2.7
Colonel Warren
File

¥ -losure (B) to Enclosure (F) to Direcior Snip Materizl Serial 00447
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JONT TASK FORCE ONE
DIRECTCR OF SHIP MATERIAL -
TARGET PREPARATION AND INSFECTICN OFFICE

»
014K 1/ETE/nz2/S88 4 August 1943,

RECTOR COF SH{IP MATERIAL MEMCORANDUM No.

From: Director of Ship M=aterial.
To CTU 1.2.7
TU 1.2.7
All DSM Initial Bozrding Tezms
All Target Vessels, -~
Sutject: Preliminary Decontamination of Target Vessels by Snips
of TU 1.2.7.
Rei: (z) DSM Memorandum No. 13 of 31 July 1848.
Encl: (&) Instructions for mixing and zpplying Pezint Reroval
Mixture.
1, Reference (z) outlined the procedures to be followed by

the snip’s forea in rehabilitating the various contaminated target
vessels. once z tolerable level of radioactivity obtains. Many cof the
tzarget vessels at present have such radicactive contzmination that
the ship’s forces can not work aboard z suificient lengih of time to
safely and effectively use the procedures given in reference (a).
Therefore, it will be necessary to take preliminary steps to clear the

- vessels sufficiently to permit the ship’s force to pick up the ball.
This preliminary decontzmination procedure should reduce the radia-
tion intensities to permit at least four hours’ working time {or the
ship's force over substantial areas of the topsides of the target ves-
sels.

2. The preliminary decontamination procedure that shows
promise of accomplishing the desired results is best accomplished
by vessels of TU 1.2.7. The sieps that comprise this procedure are
as follows:

. Enzlosure (C) of Enclosure (F) to Director of Ship Mzterial Serail 00447
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() A through wash down with plain water. This removes
some of the likelihood of contamination of bozrding personnel.
(b) The radiological monitor, DSM representative, and
ship’s force representative will then mzke a quick preliminary sur=
vey of the target vesse) noting general average Roentgen readings and
also any hot spots which may be present. Together with the Command-
ing Ciiicer ~f the salvage vessel, & plan of action will be laid out prior -
tc going to work on the ship which in some CasSes wouid use up toler-
ance time needlessly. .
_ (c) 1f conditions permit, the ship's force working party
will then beard the target vessel and remove zll life raits, canvas not
protecting &n interior space, exposed menilz, fire hose, and the like
for which no suitzble decpontamination procedure nzs been devised and
wrich have been found to be uniformly hot. The working party will be
worked in relays to avoid over exposure and will be returned to the
Lotel transport upon completion. Wnen the target shipis too hot to per-
it this to be done at this time, the operation will be accomplished
after (f) below.
_ (@) After removal of canvas, life rafts, etc,, the tarzet

. =<selis sprayed with the pzint removal mixture in accordance with
enclosure (A). e
(e) After an interval of approximeately two hours the ship
is again hosed down. This wask down is for the purpose of removing
pzint, The maximum torce of the fire monitors must be applied to
21] painted suriaces to accomplish this end. All decks and platiorms
swould be swept with the hose upon completion o remove 2]l paint
chips possible from the ship. This washing should proceed from the
top of the target vessel downward to avoid recontaminating an arez
that has been cleaned below. Where contzminated paint chips are
washed down on a woot deck they should be frequently swept clear

(oy the fire monitors) to avoid transferring contzamination to the wood.
Care should be taken to aveid holidzys in the removel jobas it is
more effective to do & compzratively small part of the ship thoroughly
than the whole shipina haphazard manner. When the paint removal
mixture has been properly applied, at least the top coat of paint should
be removed by this washing, and the radioactivity level substantially

reduced.
: (f) The target vessel should then be reboarded by the DSM

representative with a monitor and a responsible cfficer {rom the target
vessel, The general radiation level will be checked at this boarding to
: ascetain whether or not the vessel iS suitable for application
Enclosue (C) to Enclosure (F) to Director Ship Mzaterial Serial 00447 AR
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of decontamination rethods outlined in reference (2). All hot spois
chouls be noted and the source of the excessive radiztion determined
if przcticable. 1f the hot spct is extensive and apparently due to
holidavys

) n removzal of pzint from large surfaces it may be necessary
to repez

i
t trhe apolicable steps in the procedure to clezar up ihe hot spot.

3. When the first preliminery survey of radiologiczl condi-
tions is made, considerzation must be given to the length of time 2
szlvege or fire fighting vessel can lzy alongside without exceeding the
iolerance. Step (e) in the procedure will requ.re the longest time in-
tervel estimated at about {four hours per desiroyer and & ccrrespond-
ingly longer time for larger vessels. It is very desirable to actually
put 2 line over to the target vessel to permit laying alongside and per-
forming an eifective job of washing cown. Care sh.ould be exercised
in 211 washing down to avoid washing contaminzted meterials into the
tzrget vessels or upcn the salvage vessel cencerned. In some casSes
danger exists of introducing large amounts of water into the ships. 1t
mzy be necessary to skip ceriain areas of the ship, such as zround
cpen haiches on APL’s, large zir intzkes on all vessels which are

nat fitted with suitable closures, etc.

4, During the entire decontaminztion a representztive of
the Director of Stip Materigl and an oificer representztive of the
target vessel being worked on will be present. Radiclogical saicly
monitors are acozrd a1l TU 1.2.7 vessels whick are assigned 1o s
work. The duties of these officers will be to see that the provisions
of tnis memorandum are safely and effectively carried out. They
vwill mzintain Jizison with the DSM organization 2nd the commancing
officer of the target vessel, make such reports and recommena-
ations &5 zre normzlly made by Initial Boarding Teams and, &s cir-
cumstances warrant, arrange for working pariies from the target
vessel, ete.

5. Many of the life rafts, some of the canvas and other
materials removed in step (c) above will be required if the target
ship is to return under her own power to the port designated for
wltimate disposition. The life rafts should be secured close aboard
astern of the target ships. Ccnlaminated fire hose, manila and

- essential canvas may be loaded into them. Somewhat limited ex-

Enclosure (C) to Eﬁclosure (F) to Director Ship Material Serjal 00447
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perience woulc indicate that this may be a satisfactory decontamin-
ation procedure for these materials. Care must be exercisec in hend-
Ying these highly radiszclive materizls to avoid insciar ac practic-
able, contzminationof the ¢ othes and perscns of the working party.

T. A. SCLBERG,
Rear Admiral, U.S. Navy.

Copy to:
CiTr-1
CTG 1.2
CTG 1.3
CTG 1.8

Enclosure (C) to Enclosure (F) to Director Ship Materizl Serial 00447
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PRELIMINARY

Enclosure (&) To DSM Memorandum No.__ .

» .

Subject: Instructions for Mixing and A pplying the Paint Removal
hMixture,

1 All vessels which are to be z‘assigned to apply the Painmt

Removel Mixiure have been fitted with tanks of about 1000 gzllon cap-
acity for preparing and holding the Paint Removz] Mixture. This mix-
ture will be apolied by using a Chrysler salvage pump tzking suction
from the tank and supplying 2 1 1/2”’ hose at suitable pressure tc
reach the suriace it is desired to coat. The 1 1/2’’ hose may be fitted
with zn 21l purpose nozzle or a long handled applicalor with a modi-
fied fog nozzle ettachment as appropriate {for the work to be accom-
plished. All painted surfaces of the target vessel should be thorough=-
ly cozted, although it is undesirzble ta apply so much that pools of the
mixture form on the deck or pour out of the scuppers, inasmuch &$s
the supply of materizls in the area is limited and efiort is expended in
mixing wasted material. The maneuvering of the salvage cr fire-
fighting vessel and the pressure on the pump should be varied as cir-
cumsizrness warrant to secure complete coverage of &ll the pzinted
surfzces and 1o reduce the wastage to 2 minimum. It will protaoly be
found desirzble and necessary to make several passes at the Sipto
be sprayed in order to obtain the desired results with the least ex-
posure.

2. The Paint Removal Mixture is composed of lye, boiler
compound and cernstarch. The amounts required for 1000 gallons

of mixture are 450 1bs. of lye. 800 1bs. of boiler compound and 75

1bs of cornstarch. About 500 gallons of fresh water should be pul in
the tank and the lye and boiler compound added gradually and thorough-
ly mixed and dissolved. The cornstarch should be made into a thin
suspension separately in buckets or GIl. cans and added gradually

with continuous slirring to obtain a final mixture free of lumps. Fresh
water to make 1000 gallons should be added at this time. The whoie
batch should then be heated by a steam hose until the starch Swells

and the boiler compound compietely dissolves. The mixture will r.ow
have the consisiency of a thin paste. It will be uniform and capable of

Enclosure {C) to Enclosure (F) rto Director Ship Material Serizl 00447
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being applied in the manner outlined. If a ready Source of steam is
not aveilable for cooking the formulz, the cornstarch will e ve to be
cooked separetelyina galiey kettle until thickened and then added
and stirred inio the mixture until it has 2 unifcrm consistency.

3. In mixing and supplying the Paint Removal Mixture it

must be borne in mingd that the lye mixture will produce pzinful burns
if splashed on the skin. If it gets into the eyes, it may be dangercus

as well 2s peinful. Therefore, it will be necessary to take due pre-
cautions to prevent injuries by wearing of suitable protective cloth-

ing by necessary personnel. All unnecessSary men should be kept

clear of the areas where the mixture is being handled. Suitable first
zid materials suck as boric acid cintment and eyewash should De broken
out and the rsrmecist’s mate should be alerted to take care of any
minor casuzlties should they occur.

Enclosure (C) to Enclosura (F) to Director Ship Material Serial 00447
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FTROM: CINCPAC TO: ALPAC 235
INFO: CNO
4 SEPT 40 BUSHIPS

COM 11/CCMWESSEAFRCN
CCM 12/CJTF-1

COMDE ALL NAV TG JTF-1
COM 13/ COM 14

0323332 NCR €230

ALL VESSELS AND SMALL BOATS INCLUDING SMALL LANDING
CRAFT WEICH HAVE BEEN EXPCSED TO RADIOLOGICAL CCNTAM-

INATICN AS & RESULT OF CROSSRCADS WILL BE TREATED AS
FOLLOWS UNTIL DEFINITELY PROVEN SLFE BY MONITOR GROUFS

TO BE ESTABLISHED AT SAN FRANCISCO, KWAJALEIN, GUAM AND
UNTIL DETAILED INSTRUCTIONS ARE FROMULGATED BY CJIF-1.

(A) VESSELS SHALL NOT BE DRYDOCKED.
(B) WCRK WILL NCT EBE UNDERTAKEN WHICH INVOLVED EXPOSURE
OF PERSCNKEL

TO FUMES DUE TOWELDING CR CUTTING, CR TO DUST, IF ORIGIN-
ATED FROM SURFACES CONTAMINATED BY SEA WATER.

(C) BCATS DECLARED RADI OLOGICALLY SAFE WILL BE SURK IN
DEEP WATER NCT BURNED.

(D) BOATS DECLARED RADIOLOGICALLY SAFE WILL BE RETAINED
AND TREATED AS NCRMAL BCATS.

SINKING OF CONTAMINATED BOATS AT KWAJALEIN AUTECRIZED.
CNCB GUAM AUTECRIZED TO DESGNATE SUITABLE REPRESENT-

ATIVE KWAJALEIN TOINSURE COMPLIANCE

=
Page 14
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CANO 302200 NOT TOALL

CJTF-1...0G
90F...CP03(33)...20K...BUSHIPS... BAD...414...0P04...20P...ALPAC.

0323332/238

Page 15
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NUTE: THIS DIRECTIVE PARTIALLY SUPERSEDED CJTF1 SER
IAL 0.& CF 9 SEPTEMEZER 1948, (SEE APFENDIX 1I)

EUSEIDS Code 180 NAVY DEPALETMENT
Eli/Crossroads/FS/Le ~EUREAU OF SEIPS BUNED
All/Crossroads {P2) and A2-1/F3
Seria} 1381 EUREAU OF MEDICINE AND SURGERY

WASHINGTON 25, D. C.

AIRMAIL - SEEEDLETTER

2¢ SEPTEMBER 1948

TCO: CINCPAC
COMWESSEAFTRON
CCMSERVFAC
COMTWELVE
COMITHELT

SUBJECT IS RADIOCLOGICAL CLEARANCE OF NON TARGET VESSELS
4IND FRCCEDURES FCR DECCINTAMNATION X BUSHIFS HAS BEEN
ASSIGNED COGIIZANCE COF DECCNTAMINATICN FROCEDURES FLUS
SAFE CFERATING AND MAINTENANICE MENTCDS IN CASES CF ALL
VESSELS EXPCSED TORADIOACTIVITY X BUNMED ASSIGNED RE
SPCONSIEILITY FCR DETERMNING SAFE RADICLOGICAL LIMITS X
TEESE BUREAUS WILL ACT JOUINTLY IN GIVING FINAL RADIOCLCG
ICAL CLEARANCE TC VESSELS AFTER REVIEWING REMAINING IN
ACTIVE SERVICE X REFERENCE COMJUNT TASK FCRCE ONE
SERIAL ZERQ SEVEN NINE OF NINE SEFTEMZ2ER X WEERE INFCR
MATION AND INSTRUCTICNS THEIS SPEEDLETTER CONFLICT WITH
REFERENCE THIS SPEEDLETTER WILL APPLY X

ABLE X EVAPCRATCRS X OPEN SUMP CR CTHER CLEAN OUT
DOCRS AND REMCVE ALL LOCSE SCALE UNDER WET CONDITIONS X
COLLECT ALL SCALE CAREFULLY IN CLOSED CCNTAINERS AND
SEGREGATE UNTJL DISPCSAL AT SEA 1S PRACTICABLE X SUBSE
QUENTLY CARRY OUT ONE ACID CLEANING FROCESS X USE TWO
PARTS EIGHTEEN DeGRer BAUME COMMERCIAL MURIATIC ACID
WITH FIFTEEN PARTS FRESE WATER X FILL EVAPCRATORS

WITE THIS SOLUTION TO TCP OF TUBE NESTS X CIRCULATE
MIXTURE THROUGH SHELLS AND EVAPCRATCR FEED HEATERS

[ o
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FOR TWO HOURS BEGINNING WITH TIME SOLUTION 1S STARTED

INTO SHELLS X REMOVE

SOLUTION AND FLUSE THCROUGHLY X

OB3SERVE USUAL FRECAUTI ONS HANDLING ACIDS X DO NCT RE
PEAT NOT EEAT SOLUTION X THE ABOVE PROCEDURE APPLIES
TOALL TYPES CF EVAPCEATCRS EXCEPT BADGER TYPES HAVE
DOUELE ABLE AND TRIFLE AEBLE TYPES EEAT EXCEANGERS X
FCR THEESE UNITS BAL OUT FOR NOINE SX HOURS AT TEMPER
ATURE OF TWO EUNDRED F LYRENHEIT USNG CNE POUND BGLER
COMPOUND TO TEN GALLONS FRESH WATER X USED ACID MIX
TURE TO BE COLLECTED AND DISPOSED CF AT SEA X NORE
PEAT NC ADDITICNAL ACID CLEANINGS ARE NECESSARY AND
EVADCRATCRS SUBSEQUENTLY ARE TCO BE OPERATED AND MAIN
TAINED IN ROUTINE MANNER X ~

BRAKER X LUBRICATING AL COOLERS AND OTHER HEAT TRANS
FER APPARATUS (EXCELT CONDENSERS) USING SALT WATER FCR

CCOLING X IF MCHNTCRS
MEASUR ABLE RADIATION

HAVE SHOWN EXISTENCE OF ANY
USE ONE ACID TREATMENT FCR SALT

WATER SDE ASIN ABLE ABOVE EXCEFT USE ACID IN ONE HALF
OF THE PROPORTICN SPECIFIED X SUBSEQUENT OPERATICN

AND MAINTERANCE WILL

BE REQUIRED X VESSELS OF TASK

UNIT 1.2.7 (SALVAGE UNIT) GENERALLY EAD CONTAMINATED

COCLERS BECAUSE CF Th
RADIQACTIVE WATERS X
CARRIED OUT AS SOCN AS

EIR EXTENSVE EMPLOYMENT IN
CEARLIE X DESRE ABLE AND BAXER
PRACTICABLE: FREFERABLY BY SHIFS

FORCE X BUT NOT REPEAT NOT TOINTERFERE WITH SCEEDULED

OPERATIONS X

DOG X DOCKING X ALL

VESSELS CAN BE DOCKED WHEN DESREDX

FOLLCWING PRCCEDURE APPLIES FIRST DOCKING ONLY AFTER
LEAVING BIKINI LAGOON X MARINE GROWTHS TO B= REMOVED
BY SCRAPERS AS DOCK IS PUMPED DOWN X PUMPNGRATE TO
BE ADJUSTED SO THAT MARINE GROWTH IS KEPT WET X COL
LECT ALL MARINE GROWTH PRACTICABLE FROM DOCK, KEEPIT
WET AT ALL TIMES AND DUMF AT SEA BEYOND ONE HUNDRED
FATHOM LINE CR AT LEAST TENR MILESAT SEA X

EASY X SANDBLASTING AND PAINTING UNDERWATER ECDY X
CARRY OUT REGULAR WET SANDBLASTING PRCCEDURE INSURING
WET CONDITIONS X KEEPDOCK FLOCR WET DURING OPER

ATION X COLLECT ALL

OF SAND PRACTICABLE MAINTAINING

Page 17
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WET CONDITION UNTIL DUMPED AT SEA ASIN DOGABOVE X

FOX X DESRE DOG AND EASY ABOVE CARRIED OUT AT FIRST
SCEEDULED DOCKING OF VESSELSINVOLVED X

GEORGE X WNCNITORS ARE DESRABLE BUT NOT REPEAT NCT
FSSTNTIAL FOR ABCVE OPERATIONSIF CARRIED OUT AS DIR
ECTED EEREIN X MONTORS SHOULD BE REQUE STED FROM
RADIOLOGICAL SAFETY OFFICER TWELFIE NAVAL DISTRICT
AND WiLL BE FURNISHED IF PRACTICABLE X

HOW X SALT WATER LINES X TESTS EAVE DEMONSTRATED
TEAT ALL ROUTINE REPAIRS INVOLVING CUTTING AND WE LDING
CAN BE PERFORNMED BY &IPS AND YLRDS WITH NO REPZAT NO
DANGERS BEING INVOLVED X EOWEVER IN ALL CASES WHEERE A
SECTICN OF LINE ISRENEWED TEE OLD SECTION SHALL BE RE
TAINED, SEGREGATED AND DUMPED AT SEA X ANY FOULING
REMOVED FROM SALT WATER LINES SHOULD BE HANDLED AND
DISPOSED OF ASIN ABLE ABOVE X

ITEM X MAIN AND AUXILIARY CONDENSERS X RENEW ALL
ZINCS, SEGREGLTE AND DISPOSE COF AT SEA X TOBE DONE AS
SOCN AS FRACTICABLE BY SEIFS FCRCE X

JIG X SHIPS BOATS X ANY BOATS NOT REPEAT NOT ALREADY
DISPOSED OF WILL BE RETAINED AND TREATED ASFOLLCOWS X
SCRUB ENTIRE HULL THECRCUGHLY WITE STRCONG MIXTURE CF
1.YE AND BCILER COMPCUND X USE T ONG HANDLED SCRUBBERS
AND REMOVE AS MUCH OF PAINT AS PRACTICARLE IN THIS OFER
ATION X SUBSEQUENTLY REPAINT WITE FOUR COATS OF PAINT X
RUDDERS AND SCREWS ALSO SHOULD BE SCRUBRED WITH ABCVE
MIXTURE X IF MONITORSEAVE REPCRTED ANY ACTIVITY IN
ENGINES CR COCLERS CIRCULATE ACID MIXTURE ASIN BAKER
ABOVE X EXHAUST FLPE TAILS SIMILARLY REPCRTED ACTIVE
SEOULD BE RENEWED AND DUMPED AT SEA X FENLERS AND
CANVAS REPORTED ACTIVE SHOULD BE RENEWED AND SUNK AT
SEA X TO BE DCNE AS SOON AS PRACTICABLE BY SHIPS FCRCE X

KING X STRUCTURAL REPAIRS ON THESE VESSELS ARE NQT IN
VOLVED AND CAN BE PERFCRMED WITH NO RESTRICTICONS X -

Page 18
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LOVE X BUSHIPS WILLISSUE ANY FURTHER INSTRUCTIONS CR
MODIFICATIONS REQUIRED X MAKE REPQRTS QN ITEMS ABOVE
WEEN ACCCW PLISHED TO BUSHLIPS AND BUMED AND TO RADIO
LOGICAL SAFETY CFFICER COMTWELVE X NCTE TEATIN EACH
CASE ABLE THROQUGH IG TRE SPECIFIED OPERATICN ISREQUIRED
TO BE PERFCRMED ONLY ONCE X SURSEQUENTLY CONDITIONS
WiLL BE THE NCRMAL CNES WHICH WiLL REQUIRE NO REPEAT NO
FURTHER PRECAUTICNS AND SPECIAL CONIDERATIONS X

MEKE X TESTSAND DEVELOPMENT WCRK HAVE DEMCNSTRATED
TEAT ALL OF THE ABCVE SPECIFIED PROCEDURES CAN BE CARRIED
OUT SLFELY AND WITECUT EXPOING PERSONNEL TO ANY HAZARDS
X HOWEVER IN CRDER TOINSURE ABSOLUTE SAFETY PERSONNEL
SHOULD BE SUPERVISED AND PRECAUTIONS DESCRIBED IN REFER
ENCE LETTER OBSERVED X THE RADIQACTIVITY PRESENT IS CF
VERY LOW INTENITY X SOME CF TEE PROCEDURES SPECIFIED
ARE FOR SECURITY REASCNS ONLY X

NAN X VESSELS BEING DEACTIVATED AND THOSE SCHEDULED
FCR DISPCSAL WILL REQUIRE SOMEWHAT DIFFERENT INSTRUC
TICNS X THEESE WILL BE PROMULGATED AT AN EARLY DATE BY
BUREAU CF SHIPS X

OBCE X ADDRESSEES PASSTO TYPE COMMANDERS AND VESSELS
INVOLVED X '

PETER X REQUEST RADIOLOGICAL SAFETY OFFICERS IN HAVEN
AND SAN FRANCISCO FURNISH BUSHIP3 CODE 180 AND BUMED
COHFES OF ALL MONITCR REPCRT3TO DATE AND FUTURE MON
ITCRINGS X

ROSS T MCINTIER E L COCHRANE

CHEIEF OF THE BUREAU OF CHEEF OF THE BUREAU

MEDICINE AND SURGERY OF SELPS

CC: CNO NAVSHI PYDS, TERM ISLAND
CITF1 | NAVSHI PYDS, PEARL

NAVSHI PYDS, PUGET SCOUND RADSAFE IN HAVEN
NAVSHIPYDS, MARE ISLAND RADSAFE COMTWELVE
NAVSHIPYDS, SANFRAN NAVAL SHIP REPAIR BASE,
MAVAL SHiP REPAIR BASE, GUAM : SAN DIEGO

Page 19 .
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A11/Crossroads/F8/L9(180) NAVY DEPARTMENT
All/Crossroads (P2) BUREAU OF SHIPS
Se-ial No. 1383 WASHINGTON, 25, D. C.

28 SEPTENMZER 1848

AESTIAL SPEEDLETTER

TO: CINCPAC
COMWESSEAFRON
COMSERVPAC
CCNMIWELVE
COMISTEFLT

REFERENCE BUSIPS BUMED SPEEDLETTER SERIAL 1383 CF 24
SEPTELSER X MCDIGY PARAGRAFPH ABLE ASFOLLOWS X Dk
LETE SENTENCE QUCTE FILL EVAPCRATCRS WITH TEIS SOLU
TION TC TOP OF TUBE NESTS UNQUOTE X SUBSTITUTE FCR
TEIS SENTENCE TEE FOLLCWING QUCTE X F1LL EVAPCORATCRS
WITH TEIS SCLUTICN TO AS KEAR TOP CF SHELL A8 PRACTIC
ARLE X TAKE NECESSARY STEPSTO FREVENT SCLUTION SHIL
1ING CVER INTO ANY PART CF FRESE WATER SYSTEM BY
BRLANKING OFF AT FIPE FLANGES A3 NECESSARY X UNQUJITE X
DELETE SENTENCE ALSOIN PARAGRAFL ABLE QUOTE X REMCVZ
SOLL.IUN AND FLUS: THCROUGELY UNQUOTE REPLACE WITE
FOLLOVING SENTENCE QUCTE X REMCOVE SOLUTICON FLUSE
TE CROUGELY USNG BOILER COMPOUND IN FLUSHING WATER
UNTIL REMAINING ACID IS NEUTRALIZED X FINALLY FLUSZ
THQOROUGHLY WITE FRESH WATER X INSURE BY TESTS TEAT
NONKE COF ACID SOLUTION EAS GAINED ACCESS TC ANY PCRTION
OF ENTIRE SYSTEM WEICH NORMALLY ISIN CCONTACT WITH

. FRESE WATER CR VAPCR X UNQUCTE

CC: CNO
BUMED ' S S KENNEDY
CJTF1 By Direction
. NAVEIPYD, PUGET SOUND Asst, Chief of Bureau
NAVSHIPYD, MARE ISLAND - {or Ship Mzintenance

NAVSHIPYD, SAN FRAN
NAVSHIPYD, TERM ISLAND NAVAL SHIP REPAIR BASE,

NAVSHIPYD, FEARL SAN DIEGU
RADSATE IN HAVEN NAVAL SHIF REPAIR BASE,
RLDSAFE COMTWELVE GUAM
Page 20 -
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~ FROM BuSnips
TO ComWesdezI'ron

INFO  BuMed,

URDIS 2718482
ABLE ITEM

SELS ¥ ADDITIORAL WCRK ON S8£LT WA
ACTIVE AND DISPOSAL VESSELS WILL B=

UMNCLASSIFIED

Code 180 Solberg/ 0221207
CNO, CJTF-1, Coml8thTlt, Com-~12,
¥ HIGHLY DESRABLE ACC OMPLISH APPLIC

S SPECIFIED IN SPEEDLETTER 1381 ON ALL VES

TER LINES OF IN
LUTHORIZED SOON

WHEN PROCECURES ARE TERFECTED X SPECIAL DOCKING

OF CONTAMIN
DECIDED.

ATED DISPOSAL VESSELS NCT REPEAT NOT YET

9190/02 OCT M 0221 20% 271945 1381
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FROM: USHE FS/BUMED/1415502
TO : CWSE |

INFO : CNO COMZ/ERIANS
COM 11 COMEBATCRUPAC
COM 12 COMSERVPAC
COM 13 COMNA VST PYD SAN FRAN
CCM 14 COMSHIFREPBASE SAN
CJTF-1 DIEGO
CINCPAC RADSAFE KWAJALEIN
CONNAVSEIFYD PEARL COMPHIBSPAC

CONVUAVSIPYD BREMERTON COMISTEXLEET
CONNAVSEIPYD TERMINAL 1 CONMDESPAC
COMAIRPAC COMIAVPHIL
NAVREPBASE GUAM

SHIPS FORCE ALL CROSSRCADS NON TARGET VESSELS AUTH
CRIZED PRCCEED IMMEDIATELY WITH ONE ACLD CLEANING

EVAPCORATCORS ACCCRDANCE JOINT BUSHEIFS BUMEZD SFDLTR
SERIAL 1381 AND BUSHIPS SFOLTR SERIAL 1383 ALSC ONE ACID

CLEANING SALT WATER SYSTEMS INCLUDING FOREMAIN FLUSING
COOLING AND DRAINAGE FPLFING CcoMNA PUMPS COMMA COCLERS
AND OTHER HEAT TRANSFER AFPPARATUSEXCEFT CONDENSZRS

USING FOLLOWING METHCD X ABLE ¥ FILL SYSTEM WITH
SOLUTION CF ONE GALLON EIGKTEEN DEGREE BUMED CoM

MERCIAL MURIATIC ACID TOTEN GALLCNS FRESH WATER AND
IF AVAILABLE TWO OUNCES OF INEIBITCR EITHER CR RODINE

41 CR RODINE 67 X BAKER X AFTTER SYSTEM IS FILLED LET
SOLUTICON STAND FCR ABCUT FOUR HOURS X CHARLIE X DRAIN

AND FLUSH THCROUGHLY WITE SALT WATER FCR THIRTY MN

UTES X DOG X FLUSH SYSTEM WITH NEUTRALIZING SOLUTION
OF BALER COMPOUND UNTIL TESTS SEOW ALKALINE REACTION X

. -
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USED ACID SOLUTICN TO BE DISPOSED OF AT SEA X USE STAND
AED SAFETY PRECAUTIONS FCR HANDLING ACID X ABOVE

CLEANING MAY SLIGHTLY AFFECT OLD VALVE STEM PACKING
AND GASKETS BUT 1N LIGST CASES NO SERICUS DAMAGE WILL

RESULT X BQL OUT SALT WATER SDES CF MAIN AND AUXILI
ARY CONDERSERS USING PROCEDURE SPEC'FIED FCOR CLEANING

STEAM SIDES AS OUTLINE BY PARA FOUR SX DASH FiVE EIGHT
BUSHIPS MANUAL 1845 X REPCRTS CF COMPLETICN OF WCRK

S5 OULD BE MADE TO BUSLPS WITH INFO TOINTERESTED CCM
MANDo X FOR WORK ON ALL NOR TARGET VESSELS NO SFECIAL

PROTECTIVE CLOTHING CR DEVICES REQUIRED X SKIN CON
TACT WITH CONTAMINATED MATERIALS SEQULD BE AVQIDED
AND PERSCNNEL ACTUALLY HANDLING THEM SHOULD WEAR

GLCVES WHICH MAY BE DISCARDED CN COMPLETION OF JOB X '
PERSONNEL CLEANING MARINE GROWTH FROM SHLPS SDESIN

DRYDOCK SHOULD WEAR CRDINARY LONG SLEEVED WORK
CLOTHING CAP GLOVES AND RUBBER BOCTS X SAND BLASTING
CREWS REQUIRE ONLY CLOTHING ORDINARILY WORN IN THIS

OPERATION X COMPLETE DETAILED INSTRUCTIONS FCR WCRK
REQUIRED FCR FIRAL CLEARANCE ALL NON TARGET VESSELS

BEING FREPARED X COMMANDER HOFFMAN NOW AT NAVSHLP
YARD SENFRAN IS BUSHIFS REP AVAILABLE FCR CONSULATICN

ON ANY NECESSARY DETAILED INF ORMATION X MONITCRS NCOT
REQUIRED FCR THESE OPERATICNS BUT SHOULD BE USED IF

AVAILABLE X COMPLETE MONITORING AFTER WCRK 1S COM
PLETED IS REQUIRED X SHOULD BE REQUESTED AT FIRST OP
PORTUNITY AFTER ARRIVAL IN PORT X THIS AMPLIFIES JANT
BUSHLPS BUMED SFDLTR SERIAL 1381 AND TO BE USED IN CCN
NECTION THEREWITH X

—_—- -
s -\\'-. - [
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FROM: BUSHIPS

TO : CINCPAC 25 OCTOBER 1046
CCMWESSEAFRON

INFO: CCMSERVPAC CJTF-1
COMBATCRUPAC BUMED
CONMDESFPAC CNO
COMINPAC COM 11, 12
COMPHIBSPAC COM 13, 14
COMSUBPAC CONMMARIANAS
COMAIRPAC :

9421302 NCR 167

REQUEST ALL CROSSRCADS NON TARGET VESSELS EXCEFT
THOSE WITE FINAL RADIOLOGICAL CLEARANCE BE DIRECTED

INITIATE SOON AS PRACTICABLE AND EXPEDITE ALL POSSBLE
DECONTAMINATICN OF EVAPORATCRS AND SALT WATER SYSTEMS

ACCCRDANCE JCINT BUSIPS BUMED SPDLTR SER 1381, BUSHIFS
SEDLTR SER 1385 AND BUSEIPS DISPATCH 1415502 XXX

BUSHIPS...CRIG
CJTF-1...BUMED...OCP04...414...OP03(33)...

2421302

Page 24 UNCLASSIFIE
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BRUSEIDS Code 180 NAVY DEPARTMENT
All/Crossroads/392-(2) BUREAU OF SHIPS g lNovember 1948
and

» BUREAU OF MEDICINE AND SURGERY
WASHINGTON 25, D.C.

‘
1

e i SPEEDLETTER
A-l-R MaA-I-L
TO: C Ol WESSEAFRON

RE RUSEIPS BEUMED 1418802 OCCTOBER X DELETE PORTICN READ-

ING QUCTE BOIL OUT SALT WATER SIDES OF MAIN AND AUXILIARY
CONDEICERS USING FROCEDURE SPECIFIED FOR CLEANING STEAM
SIDES AS QUTLINED PARA FORTY-SIX DASH FIFTY-EIGHT BUSHIPS
MANUAL NINETEEN FORTY-SIX UNQUOTE X SUBSTITUTE THEE FOLLOW-
ING QUOTE CONDUCT ONE ACID CLEANING CF SALT WATER SIDES OF
ALL CONTAMINATED CONDEIGSERS EXCEPT MAIN CONDENSERS USING
A ONE-HALF NORMAL SOLUTION OF EIGHTEENN DEGREE BAUME
CONMMERCIAL MURIATIC ACID AND FRESE WATER X ALLCW SOLUTION
TOETAND IN CONDENSERS FOR OI'E HOUR X DRAIN OFF ACID FLUSH
THOROUGHLY WITH SALT. WATER TEEBN NEUTRALIZE WITH BOILER
COMPOUND SOLUTION AND REFLUSE X UPON COMPLETIOIN OF CLEAN:
ING MAKE COMPLETE OSGPECTION OF CONDENZER WITE SFPECIAL
ATTENTICIH TO TURBE EINDS WHICE ARE PACKED X CONDUCT TIGET -
NESS TEST X UNQUCTE X

T.A.SCLBERG

ce: ComkEleven ComNavShip¥Yd T1 By direction of
ComTwelve ComNavRepBas= 8D Chief of Rurezu
ComThirten ComNavShipYd MI
ComFourteen Rz3dSafe Kwaj
CNO ComMarianas
CinCPac ComBatCruPac
ComServPac ComDesPac T
ComliCthFlt ComAirPac - - TP
ComNavShipydPear]l NavRepbaseGuam - - -

ComNav3hipydBrem ComNavForPhil
ComNavShipyd3SF ComPhibsPac

. T Pags 25 —
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P2-4 _ Stafi Headguarters
JSE -07-bn) WESTERN SEA FRONTIER
Serizl: 0564 Federal Office Building

San Francisco 2, California

\
é_u_,w_-?_.,:::;*‘.“--- g 18 November 1946

From: Commander Western Sea Frontier

To: Commandant Eleventh Naveal District
Commandznt Twelfth Naval District
Commandznt Thirteenth Naveal District
Commeandant Fourteenth Naval District

Subj: Radislogicel Monitoring Crganization.

Ref: (2) CJTF-1Conf, ltr. TTF-1/7-3, L9-7, Serizl 079 of
g September 1946,
(o) CNO Conf, ltr. Op-802/cm serial 021P802(Sc) S67-1 »f
97 August 1848,
(c) Joint EuShips-Bul/ed Conf. Spdltr, Serial 1331 of
24 September 194€. '
i. Reference (2) ectzblished the initiel organization for
radiologicel monitoring and clearance of Bikini vessels. With
the dissolution of Joint Task Force ONE, & modified organization
for continuing the monitoring and clearance of contaminated
vessels has been estzblished and supersedss that constituted by
reference (a). The nature and functions of the new organization
are set forth below for information and guidance.

2. A radislogical safety organization is established at Naval
Shipyard San Francisco under Commander Western Sea Frontier 1o
Coordinate monitoring =nd clearance of all erossroads vessels on
the West Coast and Pearl HEarbor areas. This organization performs
the following functions:

(a) Distributes monitor and radiological detection instruments

as required and available to Commandants of the Eleventh, Twelfth,
Thirteenth and Fourteenth Naval Districts.

=Ty Page 26
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P-4 _ .
(WSE =07 -bn) : T
Serial: 0564

| 3

18 November 1946

i e i
y :MN-M:M-Amﬁ.‘-

------------- -------------‘----

(b) Furnishes technical instructions and field guidance to
rzdiological monitors in accordance with instructions received
irom the Bureau of Ships.

(c) Maintains complete records as to the radiological status
of zll suspect vessels and keeps files of all monitor reports.

(8) Mzintzins a Ship Clearance Board consisting of qualified
personnel to review monitor reports, sdvise commanding officers
as to decontamination measures reguired for operational and {inal
clearance, and submil recommendations to Commander Western Sea
Frontier for granting operational clearance and to Burezu of Ships
and Burezu of Medicine and Surgery for granting final clearance.

3. Requests for monitoring by Crossroads vessels will be sub-
mritted to District Commaeandants in which vessels arrive or are
located on the West Coast or Pearl Larbor areas. Monitoring offices
are established at Navzl Shipyards Puget Sound, San Francisco,

Mare Island, Naval Base Commands Terminzl Island and Pearl
Harbor, and Eleventh Naval District Eeadguarters.

4, Upon completion of each monitoring of a Crossroads vessel,
the local monitor office will provide the Commanding Officer of the
vessel with an immediate report of the results obtained, will advise
him as to what portions of the vessel require decontamination, and
will insure that all applicable pureau of Ships directives as 1o pre-
scribed decontamination measures are aveilsble on board. It is
necessary to observe, however, that the monitor acts in an advisory
capacity only, and any recommendations he may make are subject to
review and modification by the Ship Clearance Board. The Senior

Page 27
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P24
© (WSF-07-bn)
Serizl: 0564

18 November 1946

Monitor in each area will forward immediately to BuShips (Code 1804),
puMed (RadSafe), Commander Western Sea Frontier and RadSafe
Headguarters Naval Shipyard San Trancisco a full report on each
vessel monitored. AL copies of monitor reports must be signed by

the monitors performing inspections.

o. Commeander Western Sea Frontler will grant operatisnal
clezrance signifying that =11 normal operation, maintenznce and repalr
can be carried out without hazard provided the safety preczutions
specified in reference (c) are observed In haniling contaminated
materizl, The Burezu of Ships and Bureau of Medicine and Surgery
will jointly grant ¢inz] radiological clearance indtcating that no further
rediological hazard of any type exists on the ship and that further
monitoring of radiological safety precautions are not required.

6. Detailed instructions to monitors will be promulgzted DY
separate correspondence,

V. H. RADSDALE,

s/ Daputy
L.J. BROUSSARD
Flag Secretary
S
Page 28
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SNC WNDE V WNG NRC 118 P

FROM: BUMED 2221272
FTOR ACTION COMMANDER WESTERN SEA FRONTIER/SNC

INF O BUSHIPS/WNDE
RESTRICTED

COMPLETE BUMED BUSHEIPS DNSTRUCTIONS INCLUDING TOLERANCES
IN MAIL TODAY X LATTER BASED ON MEDICAL ADVISORY BOARD

REC OMMENDATIONS X IMPRACTICABLE TO BAVE TWO FORMS OF
FINAL CLEARANCE BASED ON WHETHER ACTIVE SHIPS OR INACTIVE
DISPCSAL SHIPS X OPERATIONAL CLEARANCE ONLY WILL BE GRANTED
TO A SHIP UNTIL SUCE TIME AS FINAL CLEARANCE STANDARDS
APPLICABLE ALL SHIPS CAN BE MET X TEESE INSTRUCTIONS AND
PROCEDURES FIRM

91277 /22 NOV NY 222127Z

Page 28
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Note: This directive supersedes CJTF-1 Serial 079 of 9 September
1048, (See Appendix 11) and Joint BuShips-BuMed Serial 1381
of 24 September 1846 (Appendix V).

L3

RUSHIPS Code 180-A NAVY DEPARTMENT
AH/Crossroads/C-S(QQ)-(O) BUREAU OF SHZPS
and

BUREAU CF MEDICINE AND SURGERY

29 November 194%

From: "~ BuShips - BuMed. -
To Distribution List,
Subject: Radiological Clearance and Decontamination Pro-

cedures for Crossroads Non-target Vessels.

References: (a) CWSFE Conf. Lir. P2-4 (WSF-07-bn) Serial 0584

of 11/18/48.

(t) CNO Ceni. ltr. Op-602/cm ser 021 PE02(SC) 887-1
of 27 August 19846,

(2) .CITF-1 Corf. Yr. ser 078 of g Sept. 1846.

() BuS-ips-BuMed Cenf. Spaltr ser 1381 of 24 Sept.
124€,

(e) BuShnips Coni. spditr ser 1383 of 26 Sept. 1848.

(f) PBuSnips-BuMed Conf. disp 141550Z of October.

(z) BuShips-BuMed Coni. spditr All/Crossroads/
S22-2 of 6 Nov. 1846, -

Enclosures: (A) General Radiclogical Safety Precautions.
(BR) Radiological Decontamination Procedures.

1. The operating portion of Jaint Task Force One included
a large number of non-target vessels. Many of these vessels eniered
Rikini Lzgoon subseguent to Test Baker, and at 2 time when radio-
active materizls were suspended in the waters in low concentraticns.
Some of this material contaminated most portions of the vessels ex-
posed to the water of the lagoon. Thus evaporators, condensers, sali
water cooling systems with their heat exchangers, fire and flushing

Page 30 L.
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systems, under water bodies of hulls, and fittings and equipage in con-
tzct with the sea water were contaminated in varying degrees when
used in the lagoon alter Test Baker. The radioactive material was
found to be concentrated principally in marine growth, rust and salt
scale deposits oh the affected suriaces. The quantities of radicactive
materizls present were, in general, found to be in propeortion to the
guantities of fowling, Scale, and rust present on the exposed surfaces
ard to the length of time during which they were in contact with the
contaminated weter.

2. A1l of the ships involved (target vessels not included)
nave low radiation intensities and small amounts of conteminating
matgrials. They.present no danger from externzl radiztion. Any
danger to personnel which may exist involves the introduction of con-
taminzting toxic materials into the body. This can cccur in any one of
ihree ways, namely: (2) by the inhalation of contaminated dust or in-
hzlation of fumes or vapors from heating contaminated materials;

(b) by way of the mouth from contaminated hands or through inges-
tion of water or food whichis contaminated; or (¢) by absorption of
contaminzted meaterial through cuts cr wounds. Considering the re-
latively small quantities of toxie materizl present in any one shiD and
the great amount of gross materizl with which it is mixed (marine
growth. scale, rust) and the quzntities of this gross material neces-
sary to gzin access to the body in order to produce physical injury
due to rzdiozctive effects it is NOT LIKELY that personnel engaged
in routine operations or maintenance of these vessels will 8 “fer in-
jury, It is CERTAIN they will not sufier injury if the precautions
directed are followed, and the established cleazrance procedures com-
plied with. The Bureau of Meadicine and Surgery has established cer-
tain tolerance limits on the basis of recommendaticns made by an
advisory board of experis in this field of toxicology. These are in
confcrmity with nationally accepted standards for szfety in regard

to externzl radiation and to radicactive hazards within the body. For
reasons of absolute safety and to insure that no {orm of radiological
hazerd may arise subsequently regardless of the witimate disposal

of the ships, clearances will be granted only in accordance with
these standards.

3. Reference (a) established a radiological monitoring
and clezrance organization to Jetermine the extent of radicactive
contaminzation existing on any Crossroads vessel in the West Coast
or Perzl Harbor area. The monitoring results disclose what portions

Fage 31

-

UNCLASSIY




UNCLASSIFIED '

of the vessel require decontaminzation to reduce the radiocactive mat-
erizls to a level at which they could never give rise to 2 question of
hzzard. Reference (b) assigns ine Burezu of Medicine and Surgery !
coznizance and responsibility for the estzblishment of radiclcgical '
safety tolerznces and regulations. Reference (b) 2lso charges the

Bureau of Saips with responsibility for developing methods and equip- .
ment for radiclogical decontamination of ships.

4, Enclosure (&) is & compilation of all general radio-
logical salety precautions to be observed in handling contaminzted
mzterizls and in carrying out decontaminztion procedures. Enclgsure
(B) contzins all currently approved decontaminztion me=sures to oe
used in obtaining Cperational Clearance, snd Finzl Radiological
Clesrance, ané supsrsedes reierences (c) to (g) inclusive. Include
ac much: of this as pessible in “at sea’’ work.

b. Clearsnces are defined as follows:

(1) Cperationazl Clezrance indicaies that 21} normeal
operations, repairs and maintenance can be carried out without
radiplogicel hazard rrovided the precautions set forth in Enclesure
(&) for henaling contaminzted materials are observed. This is the
ciearance reguired for the normal cperation cf active st.ips.

(2) Finzl Clearance ind:cates that no radi olegiczl
nzzerd of any type, no metter how remote, exists on the ELip and
that further monitering is not required. It will apply in like manner to
operzting ships and to ships destined {or inzctivation or disposal. Be-
fore fina] clearnace can be granied the monitors reports and recom-
mendations for such clearance must be forwarded to Chief of the
Burezu of Medicine and Surgery and the Chief of the Bureau of Saips,
one complete set of resoris to each Burezu. Inasmuch as this is the
clearance required ol all ships prior to inactivation or disposal, it
is desirable that all ships satisly the requirements {or finai clear-
snce as early as practicable.

6. Clearances are granted as follows:

(1) Operationz] Clearance is granted by the Commander,
Western Sea Frontier on recommendation of CWSF ship Clearance

m Page 32 P e
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Board in accordance with safety tolerances and practices established
by BulMed and in accordance with the procedures for clearance, mon-
itoring and reporting established jointly by BuShips - BuMed.

(2) Final Clearance is granted by BuShips with the
zdvice znd concurrence cf Bul/led after review of the complete and
finz]1 monitoring report for the individual ship.

7. The criteria for clearance are:

(1) The existence of any areas of radioactivity with
readings in excess of O.1r gamma or 0.5r gamma beta combined is
considered as above safety tolerance for externzl radiation and will
be immediately decontaminzated or disposed of, and there will be
tzlen such other precantions as are required to insure safety of
personnel, Serious radioactive hazard, not involving externzl radiz-
tion, will exist in enclosed salt water systems which give 2 reading
of 0.1r gamma through the metal of the system, All areas of contam-
ination within closed szlt water systems with readings between 0.1 and
0.01 gamma on external reading will be decontaminated immediately.

(2) Operational Clezrance MAY be granted for urgent
reasons when readings are:

(2) Maximum, shiclded, between 0.1 and 0.001r
gamma.

(b) Maximum, unshielded, between 0.5 and 0.000r
betza gamma combined except underwater bodies with surface readings
having ctatistical averages between 0.5 and 0.02 beta gamma combined.

Operational Clearance WILL be granted when

readings are:

(2) Maximum, shielded, between 0.01 and 0.001r
gamma.

(o) Maximum, unshielded, between 0.05 and 0.005r
gamma beta combined except hulls of ships external surface readings
having statistical averages between 0.05 and 0.02 beta gamma combined.

(3) Einal Clearance will be granted when readings are:

(a) Maximum, shielded, not above 0.001r gamma.
(b) Maximum, unshielded, not above 0.005 gamma

beta combined.
Exception (a) Underwater body, readings statistically

1;-’8.3(.‘ 33
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averaged not above 0.02r beta gamma combined and with no single
loczlized zrez in excess of 0.1r betz gamma combined.

Exception (p) szlt water systems having external
readings ninety-four (82) per cent of which are not above 0.001r
gammaz, iive (5) per cent nct above 0.005r gemma and, cne (1, ocer
‘cent nct ebove 0.0lr gamma.

8. Respensible individuals expedite final clezrances by
seeing that necessary cleaning is done tc bring contaminzted arezas
within the finzl clezrznce levels prior to submitting repcris with re-
guests fcr final clearance.

g. Drydocxing for radi olegical purposes will not be re-
quired when the following conditions exist: Exterior underwater sur-
faces (including sez water intzkes =nd overboard discharges irom the
opening in the hull to t=e first valve) have averaged stztistical read-
ings less than 0.02r combined beta and gammea witn no loczlized arez
atove O.1r beta gamma. Docking will be referred to the Bureau of
Snips for decisions.

10. A1l radiztion intensity rezdings will be corrected to
1 October 1946 for purposes of assossing radiologiczl hazards and
granting clezrance. o differentiation will be mace between wet and
dry conditions of surizces in applying the standards set {crih anove,
2ll rezdings are in TO2Nigens per 24 hours (r/dzy).

RCSS T MC INTIRE, EARL W MLLS,
Vice-Admiral, TSN, Vice-Admiral, USN.
Crief of Bureau of Chief of Burezau coi Suips.

Medicine and Surgery.

pgess  UNCLASSIE

!

!
5

D



UNCLASSIFIED

GENERAL RADIOLOGICAL SAFETY FRECAUTICNS
CROSSRCADS VESSELS

1. All non-target vessels which entered Rikini Lagoon
afier the Atomic bomb tesis are more or less contzminzted by radio-
scotive materials which were picked up from the water in the lagoon.
The paris of the ships which were in contact with sez water are the
principzl areas which are a2ffected, namely:

(z) The underwater body of the ship and appendzges.

(b) The intericr of the fire and flushing systems.

(¢} The szlt water sides of condensers, heat exchzng-
ers, szlt water pumps and associzted salt water piping used while in

~ the lagoon.
(3) The interior of-the evaporzters and associated

salt weter piping.

(e) The exterior hull and salt water cocling systems
of small boats.

(f) Anchors, anchor chain and chain locker.

(g) Lines, fenders and similar equipage used at
Bikini, also stowages for these items and for small boats.

The mezjority of the atove areas nc longer nave sufficient hazard
from externzi radiation to be of concern. The potentizl danger in-
volved z! the present time is that of an individual being poisoned by
the radicactive materizls which are present, The only way the
latter action can be dangerous is by an incdividuzl ealing, brezthing,
or getting into an opencut or a skin abrasion 2 sufficient quaniity
of this rzdicactive material.

2. The safety preczutions which are enumerated herein
are designed to prevent azny possibility of hazard due to radicactive
toxicity. .

(z) At the earliest possible date obtain a complete
monitoring in order to know specifically the lecation and relative
quzntity of radicactive materials present, Until a suspect unit has
been pronounced clezr by & monitor it should be regarded as con-
taminated.

(b) As scon as practicable thereafter proceed with
the authorized decontamination measures for the fouled locations.
When these are completed request remonitoring 1o ascertain if they
have been completely effective.

ENCLOSURE (A)
Pﬁge 35
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(c) 1f it is necessary Lo Opeh Up & contzminated system
the following preceautions should be observed:

(1) Keep wet until found clear of contzmination all
curfzces which kave been exposed to salt water. Tris will effectively
prevent extensive amounts of dust forming.

(2) Ii it is necessaTy to pericrm any work an a con-
taminated unit, clean the part thoroughly tefore working on it. Re-
move =11 rust scale, marineg growth, anc sediment while wet.

(3) Skin contact with radicactive materials shall
be avoided. For this reascn, gloves should be Warn when weorking on
s contzminated part or in handling meaterizls which hzve been removed

rom corizminated surizces. Wren working cn a large contaminated
surfzce with the bedy comes in contzet, such as manuzal clezning of
the incide of & mein condenser or when removing contzminalion from
the underwater body cf the ship, long sleeved WOTK clothing, gloves
and caps showld be Worn. Under these circumstiances the clothing
worn during the work should be leundered dzily cr on completion of
the job. When szndolesting of the underwater body in drydock is re-
quired for dec ontzminztion, the clothing ordinzrily worn in this oper-
~tion is satisfzctory, but should be laundered on completion of the
work., During drydock work on contaminated ships, rupber boots
should be worn ant thoroughly hosed off after completing the wcrk.

(4) Cbserve scrupulous cieanliness in the re-
moval of radiczctive materials. Every effort should be made to
prevent sprezding sucr, materizls. They must be kept wet and
placed in a closed contziner for disposzl by sinking &t sea th the
first avzilable opportunity. .

(5) Tools dnd equipage used in removal of ccn-
tzrminated materials snoula be thoroughly cleanzd upen completion of
work. Rags, fiber brustes, proocms, etc., chouw.d be washed upon com=
pietion of use or disposed of with the contaminated materials.

(6) Where welding, brazing, oF flz=me cutting of
contaminated piping or surfaces is accomplisned adequate exzaust
ventilation must be assured.

(7) Al solutions used in decontamination have
the ordinary industrial hzzards and, in additicn, when they have been
circulzted in a suspect system are a radioactive hazard. Used
solutions should be disposed of zt.least 10 miles at sez or beyond the
100 {athom curve.

' ENCLOSURE (A) Mo -
Fagc %
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(8) Where decontamination of the underwater
body of the shipis regquired, all rust and marine growth removed in
grydock shall be nandled in zccerdznce with instructions in subparas
graph (4) eboves 1f wet szndblasting is required for decontamination,
the sand should be gathered up and prepzred for sinking at sea.

(9) Contzminated piping, velves, and other units
which are removed for replacement before decontzminztion shall be
segregated and disposed oi at sea.

' (10) Loose contaminated materials whnich are
awziting dispeszl sh.ould be segregated and labeled tc prevent unwit=
ting use or meddling. Open sources of radicactive debrig showld not
be left untended. 1i necesszry to leave 2 centzminated unit open for
2 period of time it should be covered temporarily wien no work is in

progress.

ENCLOSURE (&)
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DICOLCGICAL DECCUNLA MRATICHN FRUCEDURES

1, When ¢ terior chi;t on rezdings atove & pprovea toi-
erance €VCIR EE oriained on radiglogically suspect parts of non-
terpel croscy oﬁoh vesscls, all ‘-':"1}3‘: showld carry out the deccentam=
inztion vrocegures _Jec fied herein for the pzrts nifected, Tris wors
sr.ould Le accemplished at the ezrliest practicztle dzte with.out 1ntcr-
{ering w.th the orsrs= t ns schedule. Attention is directed to the szlet]
preczuti o;.s outlined in Encicsure (&); all aoplicablie portions must ce
obuerved while ecnducting the decontzminziicn crocedure. The princi-
pzl geconizminz stion z2gent used is 2 ruriztic acid base with cluer mat-

e 28 noled in the procedure for ezch unit. Severzl gerersl
ipcusirial safety sreczutions W ien must be used in randling ti.e acic
zre ncteds

() 1t the acid in open &: rif pvsswle
(c) Four the acic into the wa ter slowly, never the waler

intz the 2l ——/]
¢) Personnel engzged in handlirnz and mixing acid
u..cm}:: W T TulLber gloves, Splafn [T oot gogsxes znd acic fume re- ’
CSoirnlono, TiTnrionzte =7 soda zolution should be zvailable as a2 !
el ﬂr‘-.--.-":-‘-‘r roooerg of spillins or spizghing acid on persennsl. Soaz !
I S UERS TSN PR MR o1 ~-uli ne aveilable for neutrzlizing that spil- ;
iecoon Lo i —
L Yhog, 1ows2 units ZUch as evaplrs 2tors end Conaensers
myos Lrar e S perntities ryirc*en gzS mzay be given cff. 1i
arentico et iy 3% be venicd to tﬂe outside ztmospnere. an7 event
e ner .l oow . viing asvices S . ouid be permitted in the jrmi..edizle
wimomivy LU D coTLan O VLA
(o) oo WUT r.ﬂ::t e cecid sclutiorn.
() [ L connectiony, many of which mzay be terrncorary,
mpade s A LUrLSTe ol crcui" nz the acid sciution stell te tesied
Nt one ooy Belare ACLURL SpfT ztion.
©4 vIolie the anid solution is circulsting, ¢ contin-
e o Chmioo e modntzined on =11 paris of the sysiem for ue

e Lo prerarily wer-cldng Fny leskis whicn may develer —nda a5~
Drovonon s Sl TaaRRYRN,
(., - '.1 valves which are clesed to pr“ven‘t e1t.*\ o

celey moiubl g into & warl of the € rstern in wiich it is nct Jesires 1o
ciroulsie tno acid © *ould be tz gged ané wired or tied shut.

ENCLCUSURE (B) e et
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2. The procedures given below are the approved radio-
logiczal decontamination methods for eact unit and system which has
been found to contain radicaciuve meaterizals:

13
A. EVAPCORATCRS, (Except Badger types having AA or AAA
type heat exchangers).

(1) Evaporators should be given cne cr more thermal
shock treztments to break locse as rmuch sczle as possible.

(2) ALl loose sczle and any zincs in heat exchangers
should be remcved and prepared for dispeosition.

(3) The distiliing plant is to be set up to provide feor
acié cireulation through the entire salt water system, i.e. shells,
s21t water and brine piping, pumps and heat exchangers. This invol-
ves:

(2) Positive prevention of the acid solution get-
ting into the fresh water side of the system shzll be accompl shed by
removzl of necessary lines and blanking cif the ends.

(b) An acid mixing tank should be provided; an
ordinary steel tank will suifice, Itis desirzble that the tank be large
enough to mix a suificieni quantity of sciution to fill the system, &l-
though several mixes may be used to fill the system.

(c) A filling line shall be run ircm the acid tank
to the suction side of the pump selected teo circuwlate the acid through
the system. A line or lines should be run from the brine discharge
or other zppropriate drain lines back to the acid mixing tank.
Rubber lined firehose mzy be used for the temporary lines,

(4) The acid solution should be mixed by adding two
parts 18° Bzume cemmerc.zl muriatic acid to 15 parts fresh water, '
Where szlt water or brine lines are steel or galvanized wrought iron
pipes an inhibiter (Rodene-Navy Spec. 51-1-22) s... 11 be added in the
proportion one part inhibiter to 100 parts of the commercial acid
added.

(5) Fil! the system completely. The shells must be
vented =s near the top as possible in order to accomplish complete
filling of the shell. When the acid solution enters the shells con-
siderable foaming will occur and may come out the vents. Buckets
should be placed to catch all overflow.
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(3) The acid shell then be coniinuously recirculated
until 211 scale in the shell and tube nests is gicsolved. This may be
detected visuaily. The normality of the acid should be checked our-
ing the operation znd not zllowed to {z11 below cne normal, Whnere
sezle is unusually heavy it may be necessary to add additionzal acid
to compiete the process. The circulation should in any Case by for
at least two (2) hours. but not over four (4). .

(7} Upon completion of circulztion drzin the system
completely to remove all acid. Drain all potkets, particularly the
lines which were blanked off (drains from baffle pan and vapor line).
Flush the system thoroughly by circulating fresh water ana pumping
cverboard. Flush baiiles particulzrly, and remainder of inside of
shell thoroughly by firehose {hrough the sight ports and redrain. The
acid removed should be handled as & contaminzted material.

(8) Thre system shall then be flushed out with 2 boiler ’

compound solution to neutralize any residual acidity.

: (2) The plant may then be reassembled, replacing any
zines which were removed, and placed in operation. 1f 2 monitor is
available it is desirable to check th